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SYSTEM FOR LOADING CONTROL 
INFORMATION FROM PERPHERAL 

DEVICES WHICHARE REPRESENTED AS 
OBJECTS TO A CONTROLLER INA 

PREDETERMINED FORMAT IN RESPONSE 
TO CONNECTION OPERATION 

This is a continuation application under 37 CFR 1.62 of 
prior application Ser. No. 08/281,355, filed Jul. 27, 1994, 
now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a System control method 
and a System control apparatuS both of which are Suitable for 
use in System control of multimedia devices capable of 
handling various kinds of information Such as texts, Sound, 
Still images and moving images. 

2. Description of the Related Art 
In recent years, so-called AV devices which have chiefly 

relied on analog techniques, Such as audio equipment, Video 
equipment and television Sets, have been being digitized 
more and more. AS digitization of text information and Still 
image information becomes more popular, text information, 
Sound information, Still-image information and moving 
image information are beginning to be unitarily handled 
within computers. 

However, if currently available multimedia devices (for 
example, Sound input/output devices and image input/output 
devices Such as digital cameras, CD-ROM players, Scanners, 
sound boards and video boards) are to be utilized on a 
computer, it has been necessary to install application Soft 
ware or device drivers dedicated to driving the respective 
multimedia devices on the computer. 

The above-described art has the problem that new soft 
ware or device drivers must be prepared for new multimedia 
devices in each computer or OS (Operating System) and 
Software development becomes a heavy burden and efficient 
and high-rapid control is impossible. 

Another problem is that the above-described art generally 
does not allow a computer connected to a LAN (local area 
network) to transparently use a multimedia device connected 
to a different point of the LAN. Accordingly, it has been 
impossible to realize the concept of a multimedia System to 
enable a plurality of computers to access individual periph 
eral devices via a LAN. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to Solve 
the above-described problems. 

Another object of the present invention is to realize a 
highly versatile System environment Suitable for control of 
multimedia devices. 

Another object of the present invention is to improve the 
efficiency of control between multimedia devices intercon 
nected via a LAN. 
To achieve the above objects, in accordance with one 

aspect of the present invention, there is provided a control 
System which comprises a plurality of peripheral devices 
represented as objects and a controller connectable to the 
plurality of peripheral devices via a common communica 
tion line for unitarily controlling the plurality of peripheral 
devices. The controller is arranged to be connected to an 
arbitrary number of peripheral devices Selected from among 
the plurality of peripheral devices, read control information 
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2 
stored in the arbitrary number of peripheral devices via the 
communication line into a predetermined memory area of 
the controller in a predetermined format So that the control 
ler can control the arbitrary number of peripheral devices. 
The controller is also arranged to issue a command and 
transmit the command to each of the arbitrary number of 
peripheral devices via the communication line. 
To achieve the above object, in accordance with another 

aspect of the present invention, there is provided a System 
control method which employs a plurality of peripheral 
devices represented as objects, and a controller for unitarily 
controlling the plurality of peripheral devices, and a 
common, bi-directional interface which provides connection 
between the controller and the plurality of peripheral devices 
and which serves to execute control of the plurality of 
peripheral devices or inputting/outputting of data. In the 
System control method, each of the peripheral devices can be 
controlled by the controller via the common, bi-directional 
interface. 

In accordance with another aspect of the present 
invention, there is provided a System control apparatus 
which comprises a plurality of peripheral devices repre 
Sented as objects, and a controller for unitarily controlling 
the plurality of peripheral devices via a common commu 
nication line, the controller and the plurality of peripheral 
devices each including a bi-directional interface for 
bi-directionally communicating data over the communica 
tion line. Object data about control of a function of each of 
the plurality of peripheral devices is Stored in a respective 
one of the plurality of peripheral devices in advance. The 
controller loads, when connected to an arbitrary peripheral 
device Selected from among the plurality of peripheral 
devices, the object data from the arbitrary peripheral device 
to form an object corresponding to the arbitrary peripheral 
device and also to display under control of the controller a 
manipulation picture for manipulating the arbitrary periph 
eral device on the basis of the object data. The controller 
outputs an instruction to the communication line via the 
object in accordance with a manipulation based on the 
manipulation picture displayed on the controller, and con 
trols the arbitrary peripheral device. 
According to the above-described System control 

apparatus, it is possible to transparently use multimedia 
devices in a common manner through a controller via a LAN 
without the need for Special Software Such as application 
Software or a device driver. 

The above and other objects, features and advantages of 
the present invention will become apparent from the fol 
lowing detailed description of preferred embodiments of the 
present invention, taken in conjunction with the accompa 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view showing a configuration of logical 
connection provided between a multimedia controller and 
multimedia devices, 

FIGS. 2(a), 20b) and 20c) are views showing different 
configurations of logical connection provided between the 
multimedia controller and the multimedia devices, 

FIG. 3 is a block diagram showing the internal construc 
tion of a multimedia device represented as an object; 

FIG. 4 is a block diagram showing the internal construc 
tion of the multimedia controller represented as an object; 

FIG. 5 is a system hierarchical chart of the multimedia 
controller; 
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FIG. 6 is a system hierarchical chart of the multimedia 
device; 

FIG. 7 is a view showing a state in which the multimedia 
device has not yet been connected to the multimedia con 
troller; 

FIG. 8 is a view showing a state in which the multimedia 
device is connected to the LAN, 

FIG. 9 is a view showing the construction of a general 
class library; 

FIG. 10 is a view showing the structure of an object; 
FIG. 11 is a view showing the structure of a system 

director object; 
FIG. 12 is a view showing the construction of a control 

panel description part of a delegate object description file; 
FIG. 13 is a view showing the construction of a data 

input/output object description part of the delegate object 
description file; 

FIG. 14 is a view showing a state in which a digital VTR 
represented as an object has not yet been connected to the 
multimedia controller; 

FIG. 15 is a view showing the structure of a VTR 
controller object; 

FIG. 16 is a flowchart showing the flow of the operation 
to be executed when the digital VTR is connected to the 
LAN; 

FIG. 17 is a diagrammatic view showing a picture of the 
multimedia controller; 

FIG. 18 is a view showing a state in which the digital VTR 
which is one multimedia device represented as an object is 
connected to the LAN, 

FIG. 19 is a view showing an icon of the digital VTR; 
FIG. 20 is a view showing a control panel display picture; 
FIG. 21 is a view showing the correspondence between 

classes to which individual objects belong and the constitu 
ent elements of a digital VTR control panel object; 

FIG.22 is an explanatory view showing the generation of 
a play button object; 

FIG. 23 is a view showing the flowchart of an operation 
to be executed when a cursor is placed on the icon display 
of the digital VTR to select a control; 

FIG. 24 is a view showing a display picture of the 
multimedia controller to be displayed when an operator 
Selects a control from among the icon displays of the digital 
VTR; 

FIG. 25 is a view showing the relation between the 
Structure of a digital VTR data input delegate object and 
object description information; 

FIG. 26 is a view showing the relation between the 
Structure of a digital VTR data output delegate object and 
object description information; 

FIG. 27 is a view showing the structure of a digital VTR 
data input object; 

FIG. 28 is a view showing the structure of a digital VTR 
data output object; 

FIG. 29 is a view showing the relation between the 
structure of a digital VTR control panel object which 
belongs to a panel class and object description information; 

FIG. 30 is a view showing the relation between the 
Structure of a panel View Setting menu object which belongs 
to a menu class and object description information; 

FIG. 31 is an explanatory view showing the function of a 
System director object to Select one file from a plurality of 
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files when the System director object is to read a multimedia 
device delegate object description file; 

FIG. 32 is a view showing the way of Switching the 
control panel; 

FIG. 33 is a view showing a picture which appears after 
the Switching of the control panel; 

FIGS. 34(a) and 34(b) are views showing different 
examples of the arrangement of manipulating buttons, 

FIG. 35 is a view showing the control panel display 
picture of the digital VTR; 

FIGS. 36(a) and 36(b) are views showing different 
examples of the control panel displayed on a multimedia 
controller display according to a Second embodiment of the 
present invention as well as the operations of the respective 
examples, 

FIG. 37 is a view showing the construction of internal 
objects of each of a multimedia controller, a digital VTR 
device and a digital camera device as well as the connection 
Status of each of them; 

FIG. 38 is a flowchart showing the processing procedure 
of data input/output managing means, 

FIG. 39 is a flowchart showing a processing procedure 
executed by the data input/output managing means to form 
a link extending from a digital camera to a digital VTR, 

FIG. 40 is a view showing the design of a warning panel; 
FIGS. 41(a) and 41(b) are views respectively showing a 

method part and an internal data part of a digital camera 
output delegate object as well as a method part and an 
internal data part of a digital VTR input delegate object; 

FIG. 42 is a view showing a data format of moving-image 
data; 

FIG. 43 is a view showing an internal construction of a 
digital VTR; 

FIG. 44 is an explanatory view showing the user interface 
of a connection constructer window; 

FIG. 45 is a block diagram showing the construction of an 
internal object of a multimedia controller according to a 
third embodiment of the present invention; 

FIG. 46 is a view showing a processing flow of connec 
tion constructer window display means of the connection 
constructer object; 

FIG. 47 is a view showing the internal structure of the 
digital camera output delegate object; 

FIG. 48 is a view showing the internal structure of a 
digital camera data output object; 

FIG. 49 is a view showing the internal structure of a 
digital VTR camera controller object; 

FIGS. 50(a) to 50(e) are views showing the internal data 
parts of the respective objects after a link is formed to extend 
from a digital camera to a digital VTR, 

FIGS. 51(a) and 51(b) are tables respectively showing a 
digital camera acceptability file type list and a digital VTR 
acceptability file type list; 

FIG. 52 is a block diagram showing the construction of a 
fourth embodiment of the present invention; 

FIG. 53 is a block diagram showing the construction of a 
digital VTR which is a specific example of a multimedia 
device which will be referred to in each of fifth, sixth, 
Seventh, eighth, ninth and tenth embodiments, 

FIG. 54 is a flowchart of an event loop of a multimedia 
controller according to each of the fifth and tenth embodi 
ments, 

FIG. 55 is a conceptual diagram showing a device con 
nection management table according to each of the fifth, 
Seventh, eighth, ninth and tenth embodiments of the present 
invention; 



5,887, 193 
S 

FIG. 56 is a flowchart showing the processing of checking 
the States of connected devices according to the fifth 
embodiment of the present invention; 

FIGS. 57(a) to 57(d) are conceptual diagrams showing 
means for presenting, to a user of the multimedia controller, 
multimedia devices which have had their connections con 
firmed according to the fifth embodiment of the present 
invention; 

FIG. 58 is a flowchart showing the operation of the 
controller for a power on/off manipulation according to the 
fifth embodiment of the present invention; 

FIG. 59 is a flowchart showing the operation of a multi 
media device for the power on/off manipulation according to 
the fifth embodiment of the present invention; 

FIG. 60 is a flowchart showing the operation of the 
controller when an operation command is generated; 

FIG. 61 is a flowchart showing the operation of each 
connected device when the operation command is generated; 

FIG. 62 is a flowchart showing the control of an event 
loop of each connected device which control is associated 
with a power on/off operation; 

FIG. 63 is a block diagram showing the construction of 
the sixth embodiment of the present invention; 

FIG. 64 is a conceptual diagram showing a State-of 
connection management table according to the Sixth 
embodiment of the present invention; 

FIG. 65 is a flowchart showing an event loop of a 
multimedia controller according to the Sixth embodiment of 
the present invention; 

FIG. 66 is a flowchart showing an event loop of each 
multimedia device according to the Sixth embodiment of the 
present invention; 

FIG. 67 is a block diagram showing the construction of 
the seventh embodiment of the present invention; 

FIG. 68 is a block diagram showing the construction of 
the eighth embodiment of the present invention; 

FIG. 69 is a flowchart of processing according to each of 
the Seventh and eighth embodiments of the present invention 
as well as each of the ninth and tenth embodiments of the 
present invention; 

FIG. 70 is a flowchart of processing to be executed when 
a connection is confirmed in the flowchart of FIG. 69; 

FIG. 71 is a flowchart of processing to be executed when 
a disconnection is confirmed in the flowchart of FIG. 69; 

FIG. 72 is a conceptual diagram showing the external 
appearance of a multimedia device according to the tenth 
embodiment of the present invention; 

FIG. 73 is a flowchart showing an event loop of a 
multimedia controller according to the tenth embodiment of 
the present invention; 

FIG. 74 is a block diagram showing the construction of 
the ninth embodiment of the present invention; and 

FIG. 75 is a conceptual diagram showing the external 
appearance of a cable connector according to the ninth 
embodiment of the present invention. 

Detailed Description of the Preferred Embodiments 
Embodiments of the present invention will be described 

below in detail with reference to the accompanying draw 
ings. 

In the present invention, a System control technique is 
employed in which individual multimedia devices are 
regarded as objects and a controller unitarily manages the 
objects. 
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The individual objects, which are managed by the 

controller, have the functions of Sending their own functions 
and control means to the controller. Therefore, there is no 
need to prepare a control program in the controller, and it is 
possible to achieve control only by connecting the objects to 
the controller. 
The controller has means for allowing a person who 

actually Specifies control to display or manipulate the con 
trol means Sent from connected objects, So that the controller 
can manage the multimedia devices in a centralized manner. 
Further, it is possible to achieve the flexibility and extensi 
bility of being able to cope with a new multimedia device 
without making any new preparation. 

Incidentally, the object-oriented concept employed in the 
present invention is described in detail in references, Such as 
“Ishizuka: OBJECT-ORIENTED PROGRAMMING, 
ASCII, 1988”, “Sakai: INTRODUCTION TO OBJECT 
ORIENTED TECHNIQUE, OHM sha, 1990” and “B. J. 
Cocks: OBJECT-ORIENTED PROGRAMMING, 
TOPPAN, 1988”. Therefore, in the following description of 
each embodiment of the present invention, a basic technical 
description is omitted. 

Such an object-oriented technique receives Special atten 
tion from the Viewpoint of more efficient, programming 
development environments, and can also be widely utilized 
in, for example, operating Systems or multimedia databases. 
Concepts particularly characteristic of the object-oriented 
technique reside in the following three points: 

(1) encapsulation, 
(2) inheritance, and 
(3) messaging. 
The present invention is intended to develop and extend 

the object-oriented technique on the basis of the three 
concepts So that the object-oriented technique can be 
adapted to the control of multimedia devices. 

FIG. 1 shows the configuration of a logical connection 
which is provided between a multimedia controller and 
multimedia devices on the basis of the object-oriented 
concept of the present invention. AS shown, communication 
paths are formed between a plurality of multimedia devices 
2 and a multimedia controller 1 so that each of the multi 
media devices 2 can directly communicate with the multi 
media controller 1 by passing various kinds of information 
therebetween on one-to-one basis via a respective one of the 
communication paths. The multimedia controller 1 controls 
each of the multimedia devices 2 by bi-directionally com 
municating messages therebetween via the corresponding 
one of the communication paths. The multimedia devices are 
devices of all kinds capable of handling multimedia data, for 
example, AV devices Such as CD players, digital Video tape 
recorders, digital cameras and digital television Sets or OA 
devices Such as digital facsimiles, digital copying machines 
and printers. 
Although a dedicated device is employed as the 

controller, the controller may also be realized by installing 
a dedicated OS (operating System) and application Software 
on a general-purpose computer Such as a personal computer, 
a word processor or a work Station. 
FIGS. 2(a) to 2(c) show the physical connection configu 

rations required to form a bi-directional communication path 
between the multimedia controller 1 and each of the multi 
media devices 2. 

FIG. 2(a) shows the daisy chain connection System 
adopted in SCSI bus systems (ANSI X3.131-1986), FIG. 
2(b) shows the Star connection System adopted in Ethernet 
(IEEE 802.3) 10 base-T, and FIG. 2(c) shows the series 
connection system adopted in Ethernet 10 Base-2/10 base-5. 
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Regarding the connection configurations, the mixed SyS 
tems shown in FIGS. 2(a) to 2(c), such as GPIB (IEEE 488), 
are known, or the mixed systems shown in FIGS. 2(b) and 
2(c) are adopted for Ethernet as well. Regarding the com 
munication Systems as well, it is possible to Select various 
Systems or combinations, Such as a System employing opti 
cal cables and ISDN. 

The following description does not Specifically refer to 
the kinds of techniques for forming Such a bi-directional 
communication path or which technique is to be Selected. 
Physical limitations (Such as transfer speed, number of 
connectable devices, length of connection and shape of 
connector) due to the differences between communication 
Systems do not present a problem for the bi-directional 
communication of messages because the hierarchies of 
protocols differ. However, to Securely form interconnections 
between peripheral devices, it is necessary to use at least one 
kind of interface physically (mechanically and/or 
electrically) common to all the connected devices. 
To achieve high-Speed data communication Such as 

moving-image communication, it is possible to adopt a 
technique which employs optical communication, Such as 
FDDI (Fiber Distributed Data Interface) or B-ISDN capable 
of communicating data at Speeds higher than Ethernet. By 
way of example, the following description is made on the 
assumption that inexpensive and popular Ethernet 10 Base 
2/10 Base-T connectors are employed as common commu 
nication connectors. 

FIG. 3 is a block diagram showing the internal hardware 
construction of a general multimedia device. 
A plurality of multimedia devices are connected to a 

multimedia controller by a LAN 4. Since the LAN 4 is 
Ethernet, an interface part 20 is provided for processing the 
communications protocol (TCP/IP) of the LAN 4. The 
interface part 20 can be implemented by using a dedicated 
LSI or the like. The interface part 20 takes out a received 
message itself or sends a message to the multimedia con 
troller 1. For example, in the case of Objective-C, a general 
form of message is expressed as follows: 

target object method name: parameter 
In other languages which adopt different forms of expres 

sions but are basically similar to Objective-C, the following 
items are specified: 

(1) target object 
(2) method (process to be executed) 
(3) parameter (if needed) 
The handling of Such a message will be described later 

with reference to the flow of Software shown in FIG. 3. 
The multimedia device 2 shown in FIG. 3 includes an 

internal bus 10, a CPU 11 for executing all the software 
processes and hardware controls, a ROM 12 in which 
programs, initial values and unique information are Stored in 
advance, a RAM 13 in which to temporarily store data or 
internal parameterS Such as the State of the device or which 
is to be used as a work area during execution of a program, 
a data I/O 14 for accessing multimedia data 15 stored in an 
internal or external medium, a mechanism-part driving part 
16 for controlling a mechanism part 17 Such as a motor, and 
an electrical-part driving part 18 for controlling an electrical 
part 19 Such as a Switch SW or a display system including 
an LED and others. The CPU 11, the ROM 12, the RAM 13, 
the data I/O 14, the mechanism-part driving part 16 and the 
electrical-part driving part 18 are interconnected via the 
internal bus 10. The multimedia data 15 includes digital 
data, Such as image, Sound and texts, which are Stored in a 
particular portion which can take various forms, for 
example, an optical disk such as a CD-ROM or an MD, or 
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a magnetic tape medium Such as a DCC or a DAT, or a 
Semiconductor memory card. 

FIG. 4 is a block diagram showing the internal hardware 
construction of the multimedia controller 1. 
As shown in FIG. 4, the multimedia controller 1 is 

connected to the multimedia devices 2 by the LAN 4. Since 
the LAN 4 is Ethernet, an interface part 31 is provided for 
processing the communications protocol (TCP/IP) of the 
LAN 4. The interface part 31 can be implemented by using 
a dedicated LSI or the like. The interface part 31 takes out 
a received message itself or sends a message to a desired one 
of the multimedia devices 2. 
The multimedia controller 1 shown in FIG. 4 includes an 

internal bus 30, a CPU 21 for executing all the software 
processes and hardware controls, a ROM 22 in which 
programs, initial values and unique information are Stored in 
advance, a RAM 23 in which to temporarily store data or 
internal parameterS Such as the State of the device or which 
is to be used as a work area during execution of a program, 
a multimedia filing device 25 for executing processes, Such 
as Storage, retrieval, play (reproduction) and editing, of 
multimedia data with respect to either of an internal medium 
and an external medium, a data I/O 24 for executing access 
control of the multimedia filing device 25, an electrical-part 
driving part 28 for controlling an electrical part 29 Such as 
a switch SW or a display system including an LED and 
others, a display controller 26 for executing display control 
of a display 27 which constitutes a man-machine interface, 
and a pointing device (not shown) Such as a mouse. The 
CPU 21, the ROM 22, the RAM 23, the multimedia filing 
device 25, the data I/O 24, the electrical-part driving part 28, 
the electrical part 29, the display controller 26 and the 
display 27 are interconnected via the internal bus 30. 

FIG. 6 is a system hierarchical chart of the Software of the 
multimedia device 2. The internal block diagram shown in 
FIG. 3 corresponds to hardware 57, and an OS 58 is 
provided for executing basic control for controlling the 
hardware 57. Although the kind of the OS 58 is not limited 
to a particular OS, it is desirable to select an OS which has 
both a real-time processing feature and a multitasking func 
tion capable of Simultaneously executing a plurality of 
programs in parallel. To represent the multimedia device 2 
as an object, a class library 59 unique to the multimedia 
device 2 is provided above the OS 58. 

Although not shown, the System hierarchy also includes a 
library associated with a control panel of the multimedia 
device 2 itself as well as control to be executed on the 
multimedia device 2, which library allows the multimedia 
device 2 itself to be controlled by the multimedia controller 
1. While the multimedia device 2 is connected to the 
multimedia controller 1, control unique to the multimedia 
device 2 can be executed by the multimedia controller 1 by 
transmitting the library to the multimedia controller 1. At the 
same layer of the system hierarchy, a C function 60 is 
provided for executing a timer operation and an arithmetic 
operation. 
The uppermost layer of the System hierarchy is occupied 

by application Software 61 which Serves to execute control 
of the multimedia device 2 itself and communications with 
the multimedia controller 1 as well as providing a user 
interface. The application Software 61 can Serve to execute 
various controls of the multimedia device 2 itself by 
eXchanging massages with the multimedia controller 1, and 
internal parameters can be read out or modified as instance 
variables. 

FIG. 5 is a system hierarchical chart of the Software of the 
multimedia controller 1. The internal block diagram shown 
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in FIG. 4 corresponds to hardware 50, and an Os 51 is 
provided for executing basic control for controlling the 
hardware 50. Although the kind of the OS 51 is not limited 
to a particular OS, it is desirable to select an OS which has 
both a real-time processing feature and a multitasking func 
tion capable of Simultaneously executing a plurality of 
programs in parallel. 
A window server 52 is provided above the OS 51 for 

executing GUI (Graphical Users Interface) events, Such as 
display of a control picture for a plurality of connected 
multimedia devices 2, display of the State of the entire 
System connection, and Switching of controls or Switching 
between data input and data output. A common class library 
53 Stores a group of basic and common components (a group 
of objects) associated with a user interface or control, Such 
as button, Slide Volume and text display area, the compo 
nents being prepared in the multimedia controller 1 in 
advance. 
A unique class library 55 Stores a group of components (a 

group of objects) associated with a panel display or control 
unique to a corresponding one of the connected multimedia 
devices 2. AS described previously, the number of unique 
class libraries 55 increases each time another multimedia 
device is connected to the System and Sends its unique class 
library to the multimedia controller 1. Specific procedures 
for Sending Such a unique class library will be described 
later. At the same layer of the System hierarchy, a C function 
54 is provided for executing a timer operation and an 
arithmetic operation. The uppermost layer of the System 
hierarchy is occupied by application software 56 which 
Serves to execute control of the entire connected multimedia 
device 2 and communications with the multimedia device 2 
as Well as providing a user interface. 
The flow of Specific control and the exchange of messages 

between the multimedia controller 1 and the multimedia 
devices 2 will be described below. 

FIG. 7 is a view showing a state in which the multimedia 
device 2 has not yet been connected to the multimedia 
controller 1. Referring to FIG. 7, digital data is communi 
cated by the LAN 4, and the multimedia controller 1 controls 
the operation of the entire system. The multimedia device 2 
to be connected to the LAN 4 has a structure generalized as 
shown in FIG. 7. A system director object 205 is a software 
object (hereinafter referred to as “object”) which is resident 
in the multimedia controller 1 and performs management of 
the entire System. 
A multimedia device object 1064 is an object which 

functions as a multimedia device which is identified as an 
object by the other objects provided on the LAN 4. 

The multimedia device object 1064 includes three objects 
1065, 1066 and 1067. 
The object 1065 is a multimedia device controller object 

for executing control of hardware to realize a greater part of 
the functions of the multimedia device 2. The object 1066 is 
a multimedia device data input object which Serves to 
receive digital data inputted from another device via the 
LAN 4. The object 1067 is a multimedia device data output 
object which Serves to output digital data to another device 
via the LAN 4. 

Reference numeral 1061 denotes a multimedia device 
delegate object description file which describes the Specifi 
cations of a multimedia device delegate object generated in 
the multimedia controller 1 when the multimedia device 2 is 
connected to the multimedia controller 1 via the LAN 4. The 
multimedia device delegate object description file 1061 
includes a multimedia device control panel object descrip 
tion part 1062 which describes the specifications of a 
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manipulation panel for the multimedia device 2 and a data 
input/output delegate object description part 1063 which 
describes the Specifications of a data input/output delegate 
object which Serves as a delegate to input or output data to 
or from the multimedia device 2. The multimedia device 
control panel object description part 1062 realizes the func 
tion of a GUI description language which describes a control 
panel to be used for manipulating the multimedia device 2 
through a GUI. 

FIG. 8 is a view showing a state in which the multimedia 
device 2 is connected to the LAN 4. Referring to FIG. 8, a 
multimedia device delegate object 1068 is generated in the 
multimedia controller 1 and functions as the delegate of the 
multimedia device 2 in the multimedia controller 1. The 
multimedia device delegate object 1068 includes a multi 
media device control panel object 1069 which functions as 
a control panel of the multimedia device 2, a multimedia 
device data input delegate object 1070 which functions as 
the delegate of the multimedia device data input object 1066 
during inputting of data, and a multimedia device data 
output delegate object 1071 which functions as the delegate 
of the multimedia device data output object 1067. 

FIG. 9 is a view showing the construction of a general 
class library. Referring to FIG. 9, a first class 1079 is a class 
which functions as a template for generating objects for 
defining the nature or function common to objects having 
Similar natures. A class library 1086 includes p classes, i.e., 
the first class 1079 to a p-th class 1085, and each object 
belongs to a particular one of the classes. A class definition 
part 1080 defines the data types and the names of internal 
variables of objects which belong to the class 1079, as well 
as the data types and the names of internal functions 
(generally called “class method”) representative of data 
processing means. A class method table 1081 contains 
pointers to individual codes of the class method in the form 
of a table to enable access to the class method. A code part 
1082 stores k function codes of the class method which 
include a first function code 1083 to a k-th function code 
1084. 

FIG. 10 is a view showing the structure of a general 
object. As shown in FIG. 10, an object 234 includes a 
pointer-to-class-method-table Storage part 244, message 
communicating means 245, processing retrieving means 
246, a method part 239 and an internal data part 235. The 
method part 239 includes m data processing means, i.e., first 
data processing means 240, Second data processing means 
241, m-th data processing means 242. An internal data part 
235 includes n internal data, i.e., first internal data 236, 
Second internal data 237, ..., n-th internal data 238. 

Since the individual internal data 236,237, ... 238 which 
constitute the internal data part 235 are unique to the 
corresponding object 234, they are contained in the object 
234. However, since the data processing means 240, 241, . 
... , 242 which constitute the method part 239 can be shared 
by objects which belong to the same class, the data process 
ing means of from the first data processing means 240 to the 
m-th data processing means 242 are managed for each class 
by the class method table 243 and shared by a plurality of 
objects which belong to the same class. The class method 
table 243 is referred to by each of the objects by means of 
the pointerS Stored in the pointer-to-class-method-table Stor 
age part 244. 
The message communicating means 245 receives a mes 

Sage from another object and sends it to the processing 
retrieving means 246. The processing retrieving means 246 
analyzes the message, retrieves data processing means 
which corresponds to the message from the method part 239 
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(actually, the class method table 243), and causes the 
retrieved data processing means to execute data processing. 
The data processing means executeS predetermined proceSS 
ing of the data added to the message, internal data present in 
the internal data part 235 and external data. In the case of 
processing which needs to Send a message to another object, 
the message is Sent out to the desired object by means of the 
message communicating means 245. 

FIG. 11 is a view showing the structure of the system 
director object 205. The system director object 205 shown in 
FIG. 11 includes a pointer-to-class-method-table Storage 
part 1072 which stores pointers to a system director class 
class method table 1073, multimedia device delegate object 
generating means 1047 for generating the multimedia device 
delegate object 1068 (refer to FIG. 8) on the basis of the 
description of the multimedia device delegate object 
description file 1061, data input/output managing means 343 
for managing inputting and outputting of data between 
objects, application object generating means 380 for gener 
ating application objects for various purposes, message 
communicating means 1074, processing retrieving means 
342, a method part 1075, and an internal data part 1076. The 
internal data part 1076 includes an object ID 1077, device 
to-device link information management data 344 to be used 
for causing a plurality of multimedia devices to perform a 
particular operation, and object registration information 
1078 about connected multimedia devices and generated 
objects. 

In operation, when the multimedia device 2 is connected 
to the LAN 4, the system director object 205 reads the 
multimedia device delegate object description file 1061 by 
using the multimedia device delegate object generating 
means 1047, Selects a class to which an object to be 
generated belongs, from the information described in the 
multimedia device delegate object description file 1061, and 
generates the multimedia device delegate object 1068 on the 
basis of the class definition part 1080 of the selected class in 
the class library 1086. 

FIG. 12 is a view showing the construction of the control 
panel description part of a delegate object description file. 
Referring to FIG. 12, a control panel object description part 
247 includes i pieces of object description information, i.e., 
first object description information 248 to an i-th object 
description information 249. One piece of object description 
information includes object recognition information 250, 
object graphical-display information 254 and object link 
information 260. 

The object recognition information 250 includes a class 
name 251 indicative of a class to which the corresponding 
object belongs, an object ID 252 which is an ID unique to 
an i-th object, and an object ID 253 indicative of the ID of 
an object to which the i-th object directly belongs. 
The object graphic information 254 is information to be 

used for graphically displaying objects, Such as buttons 
which constitute part of a control panel display picture 231, 
and includes pieces of object graphic information, i.e., first 
object graphic information 255 to j-th object graphic infor 
mation 259. One piece of object graphic information 
includes graphical-display position and Size information 
256, shape and color information 257 and an object image 
258. 

The object link information 260 includes a description 
which provides link information about a link between an 
object, such as a digital VTR controller object 207, which 
constitutes a control panel object and an object to which 
such an object corresponds. The object link information 260 
includes k pieces of object link information, i.e., first object 
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link information 261 to k-th object link information 264. 
One piece of object link information includes a correspond 
ing object ID 262 and a Sending message 263 to be sent out 
to a corresponding object. 

FIG. 13 shows the construction of a data input/output 
delegate object description part of the delegate object 
description file. In FIG. 13, a data input/output delegate 
object description part 650 includes first input delegate 
object information 651, . . . , m-th input delegate object 
information 655. Each of the input delegate object informa 
tion 651 to 655 includes an object ID 652 of its own, a 
link-target corresponding data input object ID 653 indicative 
of the ID of a data input object to be linked, and an 
acceptable file type list 654 which is a list of file types which 
can be inputted. The data input/output delegate object 
description part 650 also includes first output delegate 
information 659, ..., n-th output delegate object informa 
tion 663. Each of the output delegate object information 659 
to 663 includes an object ID 660 of its own, a corresponding 
data output object ID 661 indicative of the ID of a corre 
sponding data output object, and an acceptable file type list 
662 which is a list of file types which can be outputted. 
The operation of the above-described embodiment will be 

described below with reference to a digital VTR which is 
one specific example of the multimedia devices 2 based on 
the above-described System control System. 

FIG. 14 is a view showing a state in which a digital VTR 
represented as an object has not yet been connected to the 
multimedia controller 1. As shown in FIG. 14, reference 
numeral 203 denotes the digital VTR, and a digital, VTR 
object 206 is resident in the digital VTR 203 and functions 
as a digital VTR which is identified as an object by the other 
multimedia devices provided on the LAN 4. The digital 
VTR object 206 includes three objects. A digital VTR 
controller object 207 executes hardware control of the 
digital VTR 203. 
A digital VTR data input object 208 serves to receive 

digital data inputted from another multimedia device via the 
LAN 4. A digital VTR data output object 209 serves to 
output digital data to another multimedia device via the 
LAN 4. A digital VTR delegate object description file 210 
describes the Specifications of a digital VTR delegate object 
generated in the multimedia controller 1 when the digital 
VTR 203 is connected to the multimedia controller 1 via the 
LAN 4. 
The digital VTR delegate object description file 210 

includes a digital VTR control panel object description part 
211 which describes the Specifications of a manipulation 
panel for the digital VTR 203 and a digital VTR data 
input/output delegate object description part 212 which 
describes the specifications of a digital VTR data input/ 
output delegate object which Serves as a delegate to input or 
output data to or from the digital VTR 203. 

FIG. 15 is a view showing the structure of the digital VTR 
controller object 207. Referring to FIG. 15, a pointer-to 
class-method-table storage part 1009 stores pointers to a 
class method table 1018. The class method table 1018 
includes a multiplicity of data processing means Such as play 
executing means 1019 for controlling the hardware of the 
digital VTR 203 executing and executing a playback opera 
tion and recording executing means 1020 for executing a 
recording operation. The digital VTR controller object 207 
also includes message communicating means 1010, proceSS 
ing retrieving means 1011, a method part 1012 and an 
internal data part 1015. A control class class method table 
1018 contains actual data processing means to be executed 
by the method part 1012. The internal data part 1015 
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includes a multiplicity of variables and Status information, 
Such as a tape running State 1016 and a current tape position 
1017, which are needed to control the digital VTR 203. 

First of all, an operation to be executed when the digital 
VTR 203 is connected to the LAN 4 will be described below. 
FIG. 16 is a flowchart showing the flow of the operation to 
be executed when the digital VTR 203 is connected to the 
LAN 4. FIG. 17 is a diagrammatic view showing a picture 
of the multimedia controller 1. In FIG. 17, reference numeral 
228 denotes a display picture of the multimedia controller 1, 
reference numeral 229 denotes an icon display indicating 
that the digital VTR 203 is connected, and reference numeral 
230 denotes a cursor indicating a position indicated by a 
pointing device Such as a mouse. Although not shown, the 
pointing device has a button, and the operation of pressing 
and releasing the button is generally called "click” and the 
operation of repeating the click twice at a predetermined 
interval is generally called “double-click'. Incidentally, a 
camera (still image input device), a tuner, a television set, 
various databases, a CD and other multimedia devices are 
connectable to the multimedia controller 1, and Selection 
and control of Such multimedia devices can be performed 
through icon displays on the display picture 228. 

FIG. 18 is a view showing a state in which the digital VTR 
203, which is one example of the multimedia devices 2, is 
connected to the LAN 4. Referring to FIG. 18, a digital VTR 
delegate object 220 is generated in the multimedia controller 
1 when the digital VTR 203 is connected to the LAN 4, and 
functions as the delegate of the digital VTR 203 in the 
multimedia controller 1. The digital VTR delegate object 
220 includes a digital VTR control panel object 221 which 
functions as a control panel of the digital VTR 203, a digital 
VTR data input delegate object 222 which functions as the 
delegate of the digital VTR data input object 208 during 
inputting of data, and a digital VTR data output delegate 
object 223 which functions as the delegate of the digital 
VTR data output object 209. 
An operation to be executed when the digital VTR 203, 

which is one example of the multimedia devices 2, is 
connected to the LAN 4 will be described below with 
reference to FIGS. 16, 17 and 18. When the digital VTR 203 
represented as an object is connected to the LAN 4 (Step 
636), the system director object 205 recognizes the connec 
tion to the digital VTR 203 (Step 637). Then, the system 
director object 205 sends a device ID to the digital VTR 203 
(Step 638). 

Then, the system director object 205 loads the digital 
VTR delegate object description file 210 from the digital 
VTR 203 by using the multimedia device delegate object 
generating means 1047 (Step 639). Then, the system director 
object 205 generates the digital VTR delegate object 220 in 
the multimedia controller 1 on the basis of the digital VTR 
delegate object description file 210 by using the multimedia 
device delegate object generating means 1047 (Step 640). 
The resultant state of connection is shown in FIG. 18. Then, 
the digital VTR delegate object 220 displays the icon display 
229 of the digital VTR 203 on the display picture 228 of the 
multimedia controller 1 (Step 641). Subsequently, the digital 
VTR delegate object 220 waits for an instruction to be 
inputted by a user (Step 642). 

Subsequently, the user can use the digital VTR 203 via the 
digital VTR delegate object 220 provided in the multimedia 
controller 1 by manipulating the digital VTR 203 on the 
basis of the manipulation picture displayed on the basis of 
the digital VTR control panel object 221 of the multimedia 
controller 1. 

The relationship between the description of the digital 
VTR delegate object description file 210 and generated 
objects will be described below in further detail. 
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FIG. 19 is a view showing the icon display of the digital 

VTR 203, and FIG. 20 is a view showing one example of a 
control panel display picture. FIG. 19 shows the icon display 
229 to be displayed when the digital VTR 203 is connected 
to the LAN 4. FIG. 20 shows a default display picture 
graphically displayed by the digital VTR control panel 
object 221. The default display picture includes a control 
panel display Selecting menu 232 displayed on the display 
picture, a time counter display 265 for indicating the elapsed 
time of tape, a control mode Selecting part 266 for Selecting 
a control mode of the digital VTR 203, a first Switch button 
display 267 for Selecting a default control mode, a Second 
Switch button display 268 for selecting a detailed control 
mode, a rewinding button display 269, a reverse play button 
display 270, a pause button display 271, a play button 
display 272, a fast forward feed button display 273, a stop 
button display 274 and a recording button display 275. 

FIG. 21 is a view showing the correspondence between 
the classes to which individual objects belong and the 
constituent elements of the digital VTR control panel object 
221. The classes to which the respective basic constituent 
elements belong are defined in the class library 1081 (refer 
to FIG. 9) in advance, and are held in the multimedia 
controller 1. As shown in FIG. 21, the individual constituent 
elements of the digital VTR control panel object 221 func 
tions as objects which constitute the digital VTR control 
panel object 221. 
As shown in FIG. 21, the frame of the control panel 

display picture 231 corresponds to a VTR control panel 
object 284 (ID=1) which belongs to a panel class. The 
control panel display Selecting menu 232 corresponds to a 
panel view setting menu object 285 (ID=2) which belongs to 
a menu class. The time counter display 265 corresponds to 
a time counter object 286 (ID=3) which belongs to a form 
class. The rewinding button display 269 corresponds to a 
rewinding button object 287 (ID=4) which belongs to a 
button class. The reverse play button display 270 corre 
sponds to a reverse play button object 288 (ID=5) which 
belongs to the button class. The pause button display 271 
corresponds to a pause button object 289 (ID=6) which 
belongs to the button class. The play button display 272 
corresponds to a play button object 290 (ID=7) which 
belongs to the button class. The fast forward feed button 
display 273 corresponds to a fast forward feed button object 
291 (ID=8) which belongs to the button class. The stop 
button display 274 corresponds to a stop button object 292 
(ID=9) which belongs to the button class. The recording 
button display 275 corresponds to a recording button object 
293 (ID=10) which belongs to the button class. 
The control mode Selecting part 266 corresponds to a 

control mode switching object 294 (ID=11) which belongs 
to a button group class. The first Switch button display 267 
corresponds to a default button object 295 (ID=12) which 
belongs to a radio button class. The Second Switch button 
display 268 corresponds to an advanced button object 296 
(ID=13) which belongs to the radio button class. 
The generation of the play button object 290 which is one 

of the objects constituting the digital VTR control panel 
object 221 will be described below by way of example. 
FIG.22 is an explanatory view showing the generation of 

the play button object 290. In FIG. 22, reference numerals 
297,298,299, 300, 601, 602, 603, 604,605, 606, 607, 608, 
609, 610 and 611 denote the elements described in the 
control panel object description part 247 of the digital VTR 
delegate object description file 210. 
The object recognition information 297 includes the class 

name 298, the object ID 299 and the object ID 300 of an 
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object to which the play button object 290 belongs. The first 
object graphical-display information 601 includes the 
graphical-display position and Size information 602, the 
shape and color information 603 and the object image 604. 
The second object graphical-display information 605 
includes the graphical-display position and Size information 
606, the shape and color information 607 and the object 
image 608. The object link information 609 includes the link 
target object ID 610 and the sending message 611. 

The play button object 290 is generated from the button 
class and the information described in the control panel 
object description part 247 of the digital VTR delegate 
object description file 210. A pointer-to-class-method-table 
Storage part 613 Stores pointers which point to a button class 
class method table 625. The button class class method table 
625 includes button initializing means 626 for initializing 
the internal variables of a button object when an object of the 
button class is to be generated, button graphic displaying 
means 627 for graphically displaying the play button object 
290, and click response means 628. If the user specifies a 
desired position at which the play button object 290 is to be 
graphically displayed, by means of the cursor 230 of the 
pointing device Such as a mouse and executes a click 
operation, the click response means 628 responds to the 
click operation to indicate that the play button object 290 has 
been clicked, as by temporarily changing the State of a 
button display, and Sends a message to another object. 

The definitions of these respective data processing means 
which are held on the button class class method table 625 are 
described in a class, and are referred to and used in common 
by not only the play button object 290 but also all the objects 
which belong to the other button classes. The play button 
object 290 includes message communicating means 614 and 
processing retrieving means 615. The play button object 290 
also includes a method part 616 and an internal data part 
620. The internal data part 620 includes an object ID 621, 
button State data 622, a graphical-display parameter 623 and 
link data 624. The types of internal data to be possessed by 
not only the play button object 290 but also all the button 
objects which belong to the button class are described in a 
class. 

The system director object 205 reads the digital VTR 
delegate object description file 210 to generate the indi 
vidual objects. In the example shown in FIG.22, the system 
director object 205 generates the objects of the button class 
on the basis of the description of the class name 298 of the 
object recognition information 297. If the system director 
object 205 is to generate the digital VTR data output object 
209, the internal data part 620 is initialized by the button 
initializing means 626. In the example shown in FIG.22, the 
object ID 621 is set to ID=7 in accordance with the descrip 
tion of the object ID 299. From the description of the object 
ID 300 of an object to which the object (ID=7) belongs, the 
system director object 205 understands that the play button 
object 290 belongs to the digital VTR control panel object 
221. Thus, from object ID information about objects to 
which the respective objects belong, the System director 
object 205 understands an object-to-object relationship rep 
resenting which object belongs to which object, and gener 
ates an object made up of a plurality of objects in the form 
of a composite object. 

The button graphic displaying means 627 graphically 
displays the play button object 290 on the basis of the 
graphical-display parameter 623 and the button State data 
622. The button graphic displaying means 627 is automati 
cally executed when a button object is to be generated and 
when an object to which an object belongs is moved. 
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The first object graphical-display information 601 

describes graphical-display information 629 indicative of 
the play button which is not pressed. The graphical-display 
position and size information 602 describes rectangular 
frame information indicative of the graphical-display posi 
tion and the size of the play button object 290 in the digital 
VTR control panel object 221. The rectangular-frame infor 
mation is defined by coordinate information relative to the 
coordinate system of the digital VTR control panel object 
221, and is represented by, for example, the coordinates of 
a top-left point and those of a right-bottom point Such as 
(X1, Y1) and (X2, Y2) of the graphical-display information 
629 indicative of the play button which is not pressed. 
Graphical display of the play button which is not pressed is 
provided on the basis of either the shape and color infor 
mation 603 or the object image 604. The shape and color 
information 603 is described in a language which serves to 
graphically display an object, Such as the way of drawing 
lines and the way of painting colors. The object image 604 
is represented as bit-map data. In general, the shape and 
color information 603 using Such a language does not need 
a large amount of data, but the object image 604 using the 
bit-map data provides great flexibility. 

The second object graphical-display information 605 
describes graphical-display information 630 indicative of 
the play button which is pressed, in a manner Similar to the 
first object graphical-display information 601. A graphical 
display parameter 623 is determined on the basis of the first 
object graphical-display information 601 and the Second 
object graphical-display information 605. The link data 624 
is set on the basis of the object link information 609, and 
"PLAY' is Set as a Sending message and a link target object 
ID is set as the link target object ID 610. In order to uniquely 
determine a receiver object in the entire System before the 
message is Sent out, the device ID, which is assigned to the 
digital VTR 203 by the system director object 205 when the 
digital VTR 203 is connected to the LAN 4, is added to the 
link target object ID 610. 

Accordingly, if identical IDS are assigned to different 
objects of different devices, it is possible to transmit the 
message to a desired object. The button State data 622 holds 
State data indicating whether the play button is pressed. 

FIG. 23 is a view showing the flowchart of an operation 
to be executed when a user places the cursor 230 on the icon 
display 229 of the digital VTR 203 and double-clicks the 
icon display 229, as well as the flowchart of an operation to 
be executed when the user manipulates the control panel of 
the digital VTR 203. 

FIG. 24 is a view showing a display picture of the 
multimedia controller 1 to be displayed when the user 
double-clicks the icon display 229 of the digital VTR 203. 
In the display picture shown in FIG. 24, the control panel 
display picture 231 of the digital VTR 203 is displayed as a 
default control display picture, and the play button display 
272 is displayed as shown. 

FIG.29 is a view showing the structure of the digital VTR 
control panel object which belongs to the panel class as well 
as the relationship between the Structure and object descrip 
tion information. 

In FIG. 29, the digital VTR control panel object 221 
includes a pointer-to-class-method-table Storage part 1401 
which Stores pointers to a panel class class method table 
1402. The panel class class method table 1402 includes 
panel initializing means 1403 for initializing a panel object, 
panel graphic displaying means 1404 for graphically dis 
playing a panel, and click response means 1405 for display 
ing a click response operation when the panel is double 
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clicked. The digital VTR control panel object 221 also 
includes message communicating means 1406, processing 
retrieving means 1407 and internal data part 1410. The 
internal data part 1410 includes an object ID 1411, panel 
State data 1412 and a graphical-display parameter 1413. The 
internal data part 1410 is initialized in accordance with the 
description of the digital VTR delegate object description 
file 210. The digital VTR control panel object description 
part 211 of the digital VTR delegate object description file 
210 includes object recognition information 1414, first 
object graphic information 1418 indicative of an icon image 
1426 of the digital VTR 203, and second object graphic 
information 1422 indicative of a frame 1427 of the control 
panel of the digital VTR 203. The object recognition infor 
mation 1414 includes a class name (panel class) 1415, an 
object ID (ID=1) 1416 and an object ID 1417 of an object 
to which the object belongs. The first object graphic infor 
mation 1418 includes graphical-display position and size 
information 1419, the shape and color information 1420, and 
an object image 1421. The Second object graphic informa 
tion 1422 includes graphical-display position and size infor 
mation 1423, shape and color information 1424, and an 
object image 1425. 

The operation of displaying the control panel of the digital 
VTR 203 and a technique for instructing a playback opera 
tion to be executed will be described below with reference 
to FIGS. 23 and 29. 

In the operation described with reference to FIG.16, at the 
time when the system director object 205 generates the 
digital VTR delegate object 220, the digital VTR delegate 
object 220 displays the icon display 229 on the basis of the 
icon image 1426. If the user double-clicks the icon display 
229 of the digital VTR 203 while placing the cursor 230 on 
the icon display 229 (Step 643), the digital VTR control 
panel object 221 of the digital VTR delegate object 220 
Sends messages to all the objects which constitute the digital 
VTR control panel object 221, thereby instructing all the 
objects to execute the respective graphical displayS. All the 
objects shown in FIG. 21 execute their graphical display 
means in accordance with the respective messages, and the 
digital VTR control panel object 221 graphically displayS 
the frame of the control panel of the digital VTR 203 on the 
basis of the Second object graphic information 1422. Thus, 
the digital VTR control panel display picture 231 for 
manipulating the digital VTR 203 is displayed as shown in 
FIG. 24 (Step 644), and the flow waits for an instruction to 
be given by the user (Step 645). During this state, if the user 
clicks the play button display 272 of the control panel 
display picture 231 while placing the cursor 230 on the play 
button display 272 (Step 646), the digital VTR control panel 
object 221 sends the massage “PLAY' to a controller object 
214 of the digital VTR 203 (Step 647). Thus, the controller 
object 214 of the digital VTR 203 activates play executing 
means in response to the message (Step 648). When the play 
executing means is activated, the play operation of the 
digital VTR 203 is started (Step 649). 
AS described above, in accordance with the above 

described embodiment, only by connecting a multimedia 
device to a multimedia controller via a LAN, the multimedia 
device delegate object required to manipulate the multime 
dia device is automatically generated in the multimedia 
controller. Further, the control panel required to manipulate 
the multimedia device is automatically displayed on the 
display picture of the multimedia controller, and if a user 
manipulates the control panel, an appropriate message is 
Sent to a controller object of the multimedia device So that 
a desired manipulation can be performed. The information 
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required to generate the multimedia device delegate object 
required to manipulate the multimedia device is obtained 
from a multimedia device delegate object description file 
read from the multimedia device. Accordingly, the multi 
media controller needs only to have a basic class library, and 
does not need to have information about a specific multi 
media device. 
FIG.25 is a view showing the structure of the digital VTR 

data input delegate object as well as the relationship between 
the Structure and object description information. The digital 
VTR data input delegate object 222 shown in FIG. 25 
includes a pointer-to-class-method-table Storage part 668 
which Stores pointers to a data input delegate class class 
method table 679. The data input delegate class class method 
table 679 includes data input delegate object initializing 
means 680, link information updating means 681 and 
acceptable file type replying means 678. 
The digital VTR data input delegate object 222 also 

includes message communicating means 669, processing 
retrieving means 670 and a method part 671. An internal 
data part 674 includes an object ID 675, corresponding data 
input object ID 676 indicative of the ID of a corresponding 
data input object, an acceptable file type 677 indicative of 
the file types of data which can be inputted, and link 
information 1006 indicative of a link to a data output object. 
The digital VTR data input delegate object 222 is gener 

ated on the basis of the digital VTR data input/output 
delegate object description part 212 of the digital VTR 
delegate object description file 210. Input delegate object 
information 682 which is described in the digital VTR data 
input/output delegate object description part 212 includes an 
object ID (in this example, ID=1) 683, a corresponding data 
input object ID (in this example, ID=1) 684, and an accept 
able file type list 685 (which conforms to formats called AV1 
and AV2, in this example). The data input delegate object 
initializing means 680 initializes the data of the internal data 
part 674 in accordance with the descriptions of the input 
delegate object information 682. 

FIG. 26 is a view showing the structure of the digital VTR 
data output delegate object as well as the relationship 
between the Structure and object description information. 
The digital VTR data output delegate object 223 shown in 
FIG. 26 includes a pointer-to-class-method-table Storage 
part 690 which Stores pointers to a data output delegate class 
class method table 1048. The data output delegate class class 
method table 1048 includes data input delegate object ini 
tializing means 694, data input instruction Sending means 
695 and acceptable file type replying means 700. 
The digital VTR data output delegate object 223 also 

includes message communicating means 691, processing 
retrieving means 692, a method part 693 and an internal data 
part 696. The internal data part 696 includes an object ID 
697, a corresponding data output object ID 698 which is the 
ID of a corresponding data output object ID, an acceptable 
file type 699 indicative of the file types of data which can be 
inputted, and link information 688 indicative of a link to an 
data output object. 
The digital VTR data output delegate object 223 is 

generated on the basis of the digital VTR data input/output 
delegate object description part 212 of the digital VTR 
delegate object description file 210. Output delegate object 
information 1001 which is described in the digital VTR data 
input/output delegate object description part 212 includes an 
object ID (in this example, ID=1) 1002, a corresponding 
data output object ID (in this example, ID=1) 1003 and an 
acceptable file type list 1004 (which conforms to the formats 
called AV1 and AV2, in this example). The data output 
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delegate object initializing means 694 initializes the data of 
the internal data part 696 in accordance with the description 
of the output delegate object information 1001. 

FIG. 27 is a view showing the structure of the digital VTR 
data input object. The digital VTR data input object 208 
shown in FIG. 27 includes a pointer-to-class-method-table 
Storage part 1022 which Stores pointers to a data input class 
class method table 1031. The data input class class method 
table 1031 includes file writing means 1032, data receiving 
means 1033 and link information updating means 686. The 
digital VTR data input object 208 also includes message 
communicating means 1023, processing retrieving means 
1024, a method part 1025 and an internal data part 1028. The 
internal data part 1028 includes an object ID 1029 and link 
information 1030. 

FIG. 28 is a view showing the structure of the digital VTR 
data output object. The digital VTR data output object 209 
shown in FIG. 28 includes a pointer-to-class-method-table 
Storage part 1035 which Store pointers to a data output class 
class method table 1044. The data output class class method 
table 1044 includes data reading means 1045, data trans 
mitting means 1046 and link information updating means 
687. The digital VTR data output object 209 includes 
message communicating means 1036, processing retrieving 
means 1037, a method part 1038 and an internal data part 
1041. The internal data part 1041 includes an object ID 1042 
and link information 1043. 
When the digital VTR data input delegate object 222 and 

the digital VTR data output delegate object 223 of the digital 
VTR 203 are generated in the multimedia controller 1, the 
digital VTR data input delegate object 222 and the digital 
VTR data output delegate object 223 function as if they were 
the digital VTR data input object 208 and digital VTR data 
output object 209. For example, if the file of another 
multimedia device is to be copied to the digital VTR 203, the 
System director object 205 makes an inquiry as to the types 
of files which can be inputted to the digital VTR data input 
delegate object 222. In response to the inquiry of the System 
director object 205, the acceptable file type replying means 
678 of the digital VTR data input delegate object 222 replies 
as to the file types which can be received by the digital VTR 
2O3. 

If the type of a file to be copied is contained in the replied 
file types, a link is Set to connect the output delegate object 
of a multimedia device having the file to be copied to the 
digital VTR data input delegate object 222. The link infor 
mation updating means 681 of the digital VTR data input 
delegate object 222 Sends a message to the digital VTR data 
input object 208 and activates the link information updating 
means 686 of the digital VTR data input object 208, and the 
link information updating means 686 updates the link infor 
mation 1030 of the digital VTR data input object 208. 

Simultaneously, the data output delegate object of the 
multimedia device having the file to be copied sends a 
message for updating the link information of the data output 
object, whereby the link information is updated. Thus, a link 
is set between the data output object of the multimedia 
device having the file to be copied and the digital VTR data 
input object 208. 

After that, the data transmitting means of the data output 
object of the multimedia device having the file to be copied 
is activated, and the data output object of the multimedia 
device having the file to be copied Sends a message to the 
digital VTR input object. Thus, the data receiving means 
1033 and the file writing means 1032 are activated to 
perform copying of the file. In other words, if a copy 
instruction or the like is inputted to both of the data input 

15 

25 

35 

40 

45 

50 

55 

60 

65 

20 
delegate object and the data output delegate object in the 
multimedia controller, the data input delegate object and the 
data output delegate object respectively Send messages to 
the data input object and the data output object in each of the 
desired multimedia devices, thereby Setting a data link 
between the multimedia devices. Accordingly, the multime 
dia controller does not need to directly participate in an 
actual, data copying process or the like. 
AS is apparent from the above description, in accordance 

with the above-described embodiment, if the entire system 
including a multimedia controller and a multiplicity of 
multimedia devices connected thereto is to be controlled, the 
Software required to perform Such control, Such as device 
drivers or application Software, does not need to be installed 
or prepared in the multimedia controller in advance. Further, 
only if a desired multimedia device is connected to a LAN, 
a corresponding control panel and the State of the connected 
multimedia device are displayed on the display of the 
multimedia controller, whereby it is possible to achieve 
great advantages; for example, on the picture, it is possible 
to easily turn on and off a power Source, to control the 
multimedia device, and to execute Switching between input 
and output. 

In addition, Some of the components of a control panel 
Sent from a multimedia device to the multimedia controller 
can be replaced with components having identical defini 
tions and provided in the multimedia controller in advance, 
to a Satisfy user's taste. Accordingly, it is possible to unify 
various user interfaces which differ among manufacturers. 

Further, control by a distant multimedia controller and 
access to multimedia devices can be transparently executed 
via a LAN. 

FIG. 30 is a view showing the structure of the panel view 
Setting menu object as well as the relationship between the 
Structure and object description information. 
The panel view setting menu object 285 shown in FIG. 30 

includes a pointer-to-class-method-table Storage part 1428 
which Stores pointers to a menu class class method table 
1430. The menu class class method table 1430 includes 
menu initializing means for initializing a menu object, menu 
graphic displaying means 1432 for graphically displaying a 
menu, and menu Selection response means 1433 for display 
ing a response operation when a Selection from the menu is 
performed. The panel view setting menu object 285 also 
includes message communicating means 1429, processing 
retrieving means 1434, a method part 1435 and an internal 
data part 1436. The internal data part 1436 includes an object 
ID 1437, menu state data 1438 and a graphical-display 
parameter 1439. The internal data part 1436 is initialized in 
accordance with the digital VTR delegate object description 
file 210, and the panel View Setting menu description part of 
the digital VTR control panel object description part 211 of 
the digital VTR delegate object description file 210 includes 
object recognition information 1440, first object graphical 
display information 1444 for displaying the title of a panel 
View Setting menu, Second object graphical-display infor 
mation 1448 for displaying a first menu item of the panel 
View Setting menu, and third object graphical-display infor 
mation 1452 for displaying a Second menu item of the panel 
view setting menu. The object recognition information 1440 
includes a class name 1441 (in this example, a menu class), 
an object 1442 (in this example, ID=2) and an object ID 
1443 of an object to which the object belongs (in this 
example, a digital VTR control panel of ID=1). The first 
object graphical-display information 1444 includes 
graphical-display position and Size information 1445, shape 
and color information 1446 and an object image 1447, and 
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represents a menu title 1462. The Second object graphical 
display information 1448 includes graphical-display posi 
tion and size information 1449, shape and color information 
1450 and an object image 1451, and represents a first menu 
item 1463. The third object graphical-display information 
1452 includes graphical-display position and Size informa 
tion 1453, shape and color information 1454 and an object 
image 1455, and represents a second menu item 1464. First 
object link information 1456 describes a message to be 
issued when the first menu item 1463 is selected as well as 
a receiver to which the message is to be sent. The link target 
object ID 1457 is the ID of the system director object 205, 
and a Sending message 1458 represents the message “Create 
object with file “Default". Second object link information 
1459 describes a message to be issued when the second 
menu item 1464 is selected as well as a receiver to which the 
message is to be sent. A link target object ID 1460 represents 
the ID of the system director object 205, and a sending 
message 1461 represents the message “Create object with 
file “Custom1'". 

FIG. 31 is an explanatory view showing that the system 
director object 205 has the function of selecting one file from 
a plurality of files when the system director object 205 is to 
read a multimedia device delegate object description file. In 
FIG. 31, reference numeral 1465 denotes a digital VTR 
delegate object description file named “Default', and refer 
ence numeral 1466 denotes a digital VTR delegate object 
description file named “Custom'. 

FIG. 32 is a view showing the way in which a user 
Switches the control panel. FIG. 33 is a view showing a 
picture which appears after the Switching of the control 
panel. 
AS shown in FIG. 32, in the case of a default Setting, since 

the system director object 205 reads the digital VTR del 
egate object description file 1465 named “Default” and 
generates the digital VTR control panel object 221, the 
digital VTR control panel display picture 231 is displayed in 
its default State and the panel View Setting menu 232 is Set 
to “Default'. If a user selects “Custom1 of the panel view 
setting menu 232 with the cursor 230 of the pointing device, 
the panel View Setting menu object 285 sends the message 
“Create object with file “Custom1" to the system director 
object 205 by the menu selection response means 1433. In 
response to the message, the System director object 205 
discards and regenerates the digital VTR delegate object 220 
through the multimedia device delegate object generating 
means 1047. At this time, the system director object 205 
reads the digital VTR delegate object description file 1466 
named “Custom1” and regenerates the digital VTR control 
panel object 221 on the basis of the digital VTR delegate 
object description file 1466. A control panel which is appar 
ently different from the digital VTR delegate object descrip 
tion file 1465 named “Default' is written into the digital 
VTR delegate object description file 1466 named 
“Custom1', whereby it is possible to display an apparent, 
second control panel display picture 233 as shown in FIG. 
33 by way of example. 

In the example shown in FIG. 33, the corners of the frame 
are rounded, the button displays are shadowed and the 
Japanese text displays are Substituted for the English text 
displayS. However, according to the present invention, it is 
possible to meet a variety of users’ demands by preparing 
various delegate object description files. 

FIGS. 34(a) and 34(b) are views showing different 
examples of the arrangement of manipulating buttons. In 
general, the arrangements of manipulating buttons of elec 
trical equipment as well as multimedia devices differ among 
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manufacturers, and may even differ among products manu 
factured by a Single manufacturer. This fact confuses users. 
If a user who is familiarized with the manipulation of a 
particular device purchases a new device, the user needs to 
learn the manipulation of the new device. In accordance with 
the present invention, it is possible to easily change the 
arrangement of manipulating buttons by modifying a del 
egate object description file, and users can be allowed to 
Select a desired one from among a plurality of arrangements. 

If application Software is provided which allows a user to 
modify the arrangement of manipulating buttons through an 
interactive manipulation and causes a delegate object 
description file to reflect the result of the modification, users 
become able to freely customize control panels to their 
tastes. For example, if a company or a third party, which 
provides the multimedia controller 1, provides various mul 
timedia device delegate object description files, the arrange 
ments of manipulating buttons of multimedia devices which 
differ among individual companies, for example, the 
arrangement of FIG. 34(a) adopted by a company A and the 
arrangement of FIG. 34(b) adopted by a company B, can be 
unified in accordance with the policy of the company or the 
third party which provides the multimedia controller 1. 
An increase in the functional level of multimedia devices 

is another cause for confusion of users. Specifically, if 
manipulating members for functions which are normally not 
used by ordinary users or which can only be used by users 
having technical knowledge are displayed on a control 
panel, the ordinary users may become unable to easily use 
multimedia devices. To Solve Such a problem, the present 
invention also makes it possible to display only the manipu 
lating members needed by a user. 

FIG. 35 shows the control panel display picture of a 
digital VTR having high-level functions. As shown in FIG. 
35, a control panel display picture 276 to be used for 
manipulating functions which contain additional functions 
includes sliders 277 and 280 for manually adjusting sound 
recording levels, respectively, and level meters 278 and 279 
for monitoring the respective Sound recording levels. A 
button group 281 for Setting a desired image compression 
mode includes a default compression mode Setting button 
282 and an MPEG (an internationally standardized, moving 
image compression System) compression mode setting but 
ton 283. These manipulating members merely confuse users 
who do not need Such high-level functions. 

It is possible to perform Switching between the control 
panel display picture 231 for manipulating only the mini 
mum required functions and the control panel display pic 
ture 276 for manipulating functions which contains addi 
tional functions, by means of the control mode Switching 
object 294. Specifically, if the user selects the advanced 
button 268 shown in FIG. 35 by using the pointing device, 
the system director object 205 reads a digital VTR control 
panel delegate object description file which describes the 
control panel display picture 276 for manipulating the 
functions which contain the additional functions, to generate 
a control panel object for manipulating the functions which 
contain the additional functions. If no additional functions 
are needed, the user similarly selects the default button 267 
shown in FIG. 35 by using the pointing device, so that the 
system director object 205 reads a digital VTR control panel 
delegate object description file which describes the control 
panel display picture 231 for manipulating the minimum 
required functions, to regenerate a control panel object for 
manipulating the minimum required functions. 

In the above-described example, a plurality of multimedia 
device delegate object description files are employed for 



5,887, 193 
23 

selecting a plurality of GUIs. However, it is also possible to 
describe a plurality of GUIs in the multimedia device control 
panel object of a Single multimedia device delegate object 
description file. 
AS is apparent from the above description, in accordance 

with the above-described embodiment, to control the entire 
System including a controller and a plurality of multimedia 
devices connected thereto, it is not necessary to install and 
prepare, in the controller, device drivers, application Soft 
ware or the like for controlling the entire system. Only if a 
desired multimedia device is connected to a LAN, a corre 
sponding control panel and the State of the connected 
multimedia device are displayed on the picture of the 
controller, whereby users can perform various operations on 
the picture, Such as the operation of turning on and off the 
power Source of the multimedia device, the operation of 
controlling the multimedia device itself and the operation of 
Switching the inputting and the outputting of data therebe 
tWeen. 

In addition, by Selecting a desired one from among a 
plurality of GUI descriptions when a control panel is to be 
generated, not only is it possible to unify various user 
interfaces which differ among makers, but also each indi 
vidual user can Select a desired GUI to the user's taste and 
also edit the selected GUI. Further, since it is possible to 
display only the required manipulating members in accor 
dance with the manipulation of the user, the user can easily 
manipulate the control panel. 
A second embodiment of the present invention will be 

described below. 
The second embodiment is intended to provide an envi 

ronment which makes it possible to transparently use mul 
timedia devices in a common manner through a controller 
via a LAN without the need for special software such as 
application software or a device driver. Further, the second 
embodiment is intended to make it possible to construct, for 
communication of data between the multimedia devices, a 
data Sending and receiving relationship between the multi 
media devices by means of a user interface which can be 
easily manipulated by a user, thereby enabling the multime 
dia devices to communicate data therebetween without 
passing the data through the controller during an actual data 
communication. 
To achieve the above objects, in accordance with the 

Second embodiment, there is provided a System which 
comprises a plurality of multimedia devices and a controller 
for controlling the plurality of multimedia devices. The 
plurality of multimedia devices and the controller are con 
nected to a network in Such a manner that the plurality of 
multimedia devices and the controller can communicate a 
message and data based on an object-oriented technique 
between each of the plurality of multimedia devices and the 
controller via the network. The controller includes display 
means for displaying icons representative of the respective 
plurality of multimedia devices, and pointing means for 
forming a link between arbitrary multimedia devices 
Selected from among the plurality of multimedia devices to 
Specify a data input and output relationship between the 
arbitrary multimedia devices. 

According to this arrangement, a data Sending and receiv 
ing relationship between audio-visual devices can be con 
Structed or modified merely by changing the internal data of 
an object which relates to the construction or modification of 
the data Sending and receiving relationship, without the need 
to change the physical connection between the audio-visual 
devices. 

Control programs for individual objects do not need to be 
prepared in the controller in advance, and control of the 
objects can be realized merely by connecting the objects to 
the controller. 
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The controller allows a person who actually Specifies a 

desired control to display and manipulate control means Sent 
from a connected object, So that the perSon can manipulate 
through a single interface all the audio/visual devices con 
nected to a network. 
Means for managing the connections between the indi 

vidual devices is provided in the controller, and this man 
aging means uses the display means to display the connec 
tion Status of each of the devices. Accordingly, even if a 
multiplicity of connection relationships are constructed, 
users can easily recognize the Statuses of the respective 
connections. 

Regarding the System in which the multimedia devices 
and the controller are connected via the LAN, messaging to 
be executed when a user is to copy data from a digital 
camera to a digital VTR will be specifically described below 
as a Second embodiment. It is assumed here that the digital 
camera referred to in the description of the Second embodi 
ment is of a handy type capable of outdoor recording of 
moving images and Sound and has communication means 
for communication with the System. 

FIG. 36(a) shows control panels to be displayed on a 
multimedia controller display. Reference numeral 301 
denotes a control panel for controlling a digital camera 
device, and reference numeral 310 denotes a control panel 
for controlling a digital VTR device. Each of the control 
panels 301 and 310 is displayed on the multimedia controller 
display by the previously-described multimedia device con 
trol panel object description part (1062 in FIG. 7) being read 
from the corresponding one of the devices into the multi 
media controller by a System director, and waits for an event 
to be specified by the user. 

Referring to FIG. 36(a), tape insertion display parts 302 
and 311 display whether tapes are inserted in the respective 
devices. Counters 303 and 312 display the running times of 
the tapes inserted in the respective devices. Button objects 
304 and 313 are for displaying the lists of the contents of the 
tapes inserted in the respective devices, and when the button 
object 304 or 310 is clicked with a mouse, the list of the 
contents of the tape is displayed. When a Play button object 
305 or 314 is clicked with the mouse, the corresponding 
device executes a playback operation. 
When an FF button object 306 or 315 is clicked with the 

mouse, the corresponding device executes fast forward 
feeding of the tape. When an RWD button object 307 or 316 
is clicked with the mouse, the corresponding device 
executes rewinding of the tape. When a stop button object 
308 or 317 is clicked with the mouse, the corresponding 
device stops any of the Play, FF, RWD and Rec functions. 
When the Rec button object 309 or 318 is clicked with the 
mouse, the corresponding device Starts to record Video and 
audio data inputted from the outside via a communication 
medium Such as a LAN. 
A procedure for dubbing Video and audio data from the 

digital camera to the digital VTR by manipulating Such a 
user interface will be described below with reference to 
FIGS. 36(a) and 36(b). 
When the user Starts to drag a mouse cursor in the control 

panel 301 of the user interface shown in FIG. 36(a), a black 
frame 319 is displayed as shown in FIG. 36(b). If the user 
continues the dragging on the control panel 301 and moves 
the mouse cursor out of the black frame 319, an arrow 321 
is displayed to extend in Such a manner that the pointing 
head reaches the position of the mouse cursor. If the user 
further continues to move the mouse and the mouse cursor 
enters the inside of the frame of the control panel 310, a 
black frame 320 is displayed. If the user Stops the dragging 
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at this time, a link is formed to extend from the control panel 
301 to the control panel 310. 
At this time, the multimedia controller determines 

whether the link is valid or invalid. If the link is invalid, the 
state of display returns to that shown in FIG. 36(a), whereas 
if the link is valid, the state shown in FIG. 36(b) is 
maintained. 

Processing which is executed in the multimedia controller 
when the link is formed by the manipulation of the user will 
be described below with reference to FIGS. 37, 38 and 39. 

FIG. 37 is a view showing the construction of internal 
objects of each of a multimedia controller 322, a digital VTR 
device 338 and a digital camera device 339 as well as the 
connection Status of each of them. 

The objects in each of the multimedia controller 322 and 
the devices 338 and 339 can communicate messages and 
data to each other. The objects of one of the multimedia 
controller 322 and the devices 338 and 339 can also com 
municate messages with the objects which exist in another 
one of the multimedia controller 322 and the devices 338 
and 339, by means of communication means 336, 406 and 
407 via a LAN 337. Each of the objects shown in FIG. 37 
can communicate messages and data with another arbitrary 
object. 

The object-to-object relationship between the objects 
shown in FIG. 37 is represented by the object IDs of objects 
to which the respective objects belong, as described above 
in connection with the basic structure of the objects. A 
System direction object 323 includes a method part having 
means (data input/output managing means) 324 for deter 
mining whether input data and output data match each other 
when data outputted from one device is inputted to another 
device. A connected device delegate object Storage part 335 
is a part which stores the delegate object of each device 
created by connected device delegate object initializing 
means reading the predetermined information required for 
initialization from each device connected to the LAN 337 at 
the time of System activation and at predetermined time 
intervals. 

It is assumed here that the Second embodiment is arranged 
to read initialization information from the digital VTR 
device 338, the digital camera device 339 and other devices 
(none of which is shown in FIG. 37) which are connected to 
the LAN 337, and create a digital VTR delegate object 326, 
a digital camera delegate object 331 and the objects of the 
other devices (none of which is shown in FIG.37). A digital 
VTR data input delegate object 325 has answer means for 
answering an inquiry about the inputting of data into the 
digital VTR device 338. A digital camera data output del 
egate object 330 has answer means for answering an inquiry 
about the outputting of data from the digital camera device 
339. A digital VTR device controller object 340 controls the 
hardware of the digital VTR device 338 in response to a 
message Sent from another object. A digital camera device 
controller object 341 controls the hardware of the digital 
camera device 339 in response to a message Sent from 
another object. A digital VTR device data input object 408 
has data receiving means capable of receiving data Sent to its 
own object ID. A digital camera device data output object 
409 has data Sending means for adding information, Such as 
a data receiver ID, to data reproduced by a reproducing 
device provided in a digital camera device (not shown) and 
Sending the resultant data through the communication means 
407. The communication means 336, 406 and 407 are 
provided for allowing the multimedia controller 322, the 
digital VTR device 338 and the digital camera device 339, 
all of which are connected to the LAN 337, to communicate 
with one another. 
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FIG. 11 shows the structure of the system director object 

323. When the processing retrieving means 342 receives 
from the window Server an information message which 
indicates that a link is formed between devices by the input 
of a user, the processing retrieving means 342 activates the 
data input/output managing means 343. The data input/ 
output managing means 343 performs a Series of processings 
for making a decision as to the matching of data between the 
devices linked by the user. 

FIG. 38 is a flowchart showing the processing procedure 
of the data input/output managing means. If the user forms 
a link which extends from a device A to a device B, by 
means of a user interface such as those shown in FIGS. 36(a) 
and 36(b), the window server sends the system director 
object (205 in FIG. 11) a message (linked message) which 
indicates that the link has been formed to extend from the 
device A to the device B. The processing retrieving means 
(342 in FIG. 11) receives the message and activates the data 
input/output managing means in the method part. 
The procedure of processing which is executed by the 

data input/output managing means when the user forms the 
link from the device A to the device B will be described 
below with reference to the flowchart of FIG. 38. 

In Step S1, the data input/output managing means 
inquires as to an acceptable file type of the output delegate 
object of the device A (if there are a plurality of acceptable 
file types, a list of the acceptable file types is replied). 

In Step S2, the data input/output managing means 
inquires as to an acceptable file type of the input delegate 
object of the device B. If there are a plurality of acceptable 
file types (acceptable formats) for the device B, the input 
delegate object of the device B sends information indicative 
of the priority of each of the file types to the data input/ 
output managing means. Incidentally, the priority indicates 
the order of file types which can be suitably inputted into the 
device B, the order being specified by the manufacturer of 
the device B or the user. A file type of highest priority is 
herein referred to as the “highest-priority file type for the 
device B". Then, in Step S3, an acceptable file type (or an 
acceptable file type list) for the device A is searched for in 
accordance with the priority of the device B. Specifically, a 
highest-priority file type for the device B is searched for 
from among the acceptable file types for the device A which 
have been read in Step S1. The file type which has been 
obtained through this processing is hereinafter referred to as 
an optimally acceptable file type for the device A and the 
device B. 

If, in Step S4, the data input/output managing means fails 
to Search for an acceptable file type in Step S3, i.e., if the 
Same file type does not coexist in the device Aacceptable file 
type list and the device B acceptable file type list, the process 
proceeds to Step S8. If the data input/output managing 
means Succeeds in Searching for the same file type, the 
process proceeds to Step S5. It is determined in Step S5 
whether the data attribute of the optimally acceptable file 
type obtained in Step S3 coincides with the data attribute of 
the highest-priority file type for the device B. If a coinci 
dence is obtained the process proceeds to Step S6. 

In Step S6, it is determined that the present link is valid, 
and information indicating that the valid link has been 
formed to extend from the device A to the device B, and the 
data attribute and the file type of the present link are Saved 
in the device-to-device link information management data 
part (344 in FIG. 11) which exists in a system director object 
internal data part. 

In Step S7, the data input/output managing means informs 
a linked message Sender object, the output delegate object of 
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the device A and the input delegate object of the device B of 
the fact that the valid link has been formed to extend from 
the device A to the device B, as well as of the file type of the 
present link. Then, the data input/output managing means 
brings a Series of processings to an end. 

If no coincidence of the acceptable file types is obtained 
in Step S4, the process proceeds to Step S8, in which it is 
determined that the present link is invalid. The data input/ 
output managing means informs the linked message Sender 
object that Since no common format is present, the link is 
invalid. In Step S11, the data input/output managing means 
Sends the linked message Sender object a message indicative 
of a request to erase the link, and brings the processing to an 
end. 

If the data attribute of the optimally acceptable file type 
and the data attribute of the highest-priority file type do not 
coincide with each other in Step S5, the process proceeds to 
Step S9, in which the data input/output managing means 
Sends the linked message Sender object a message indicative 
of a request to provide a warning display. This message has 
a content which inquires of the user whether the user can be 
Satisfied with the communication of databased on the data 
attribute of the optimally acceptable file type, and Serves as 
an event loop which waits for the user to input a decision as 
to whether the connection of the present link should be 
continued or cancelled. If the user Specifies the continuation 
of the connection of the present link, the proceSS proceeds to 
Step S6 through Step S10. If the user specifies the cancel 
lation of the connection of the present link, the proceSS 
proceeds to Step S11 through Step S10, and the data 
input/output managing means Sends out a link erasure 
request message and bring a Series of processings to an end. 

The procedure of processing which is executed in the 
multimedia controller when the user forms a link from the 
digital camera control panel (301 in FIG.36(a)) to the digital 
VTR control panel (310 in FIG. 36(a), will be described 
more specifically with reference to FIGS. 36, 11 and 39. 

If the user forms the link 321 from the digital camera 
control panel to the digital VTR control panel, as shown in 
FIG. 36(a), on the user interface shown in FIG. 36(a), the 
window server sends the system director object of FIG. 11 
a message which indicates that the link has been formed 
from the digital camera control panel to the digital VTR 
control panel. 
When the processing retrieving means 342 in the System 

director object receives this message, the processing retriev 
ing means 342 activates the data input/output managing 
means 343 in the method part. The data input/output man 
aging means 343 executeS processing according to the 
flowchart of FIG. 39, and executes the processing of deter 
mining whether the link formed between the digital camera 
control panel and the digital VTR control panel is valid or 
invalid. 

In Step S1, the data input/output managing means 343 
inquires as to an acceptable file type of the digital camera 
output delegate object. The table shown in FIG. 51(a) is a 
list of a plurality of digital camera acceptable file types 
according to the second embodiment. In FIG. 51(a), the 
acceptable file types are shown together with the respective 
data attributes. In FIG. 51(a), the data attributes Audio, 
Movie and Audio & Movie respectively represent audio 
data, moving-image data, and audio and moving-image data 
which are Synchronized. 

Then, in Step S2, the data input/output managing means 
343 inquires as to an acceptable file type of the input 
delegate object of the digital VTR. The digital VTR used in 
the Second embodiment can cope with a plurality of file 
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types as shown in the table of FIG. 51(b), and informs the 
data input/output managing means 343 of each of the file 
types together with the corresponding priority. In the Second 
embodiment, as shown in FIG. 51(b), a file type AM4 
corresponding to the data attribute Audio & Movie is a 
highest-priority file type for the digital VTR. 

Then, in Step S3, the data input/output managing means 
343 searches for a coincident file type in the table shown in 
FIG. 51(a), in accordance with the priority shown in the 
table of FIG. 51(b). Since the format (file type) AM4 has the 
first priority as shown in the table of FIG. 51(b), the format 
AM4 is searched for in the table of FIG. 51(a). Since the 
table of FIG. 51(a) does not have the format AM4, a format 
AM5 of second highest priority is searched for in the table 
of FIG. 51(a). 

If the search for the format AM5 also fails, a similar 
Search is repeated in accordance with the priority until a 
coincident file type is obtained. In the Second embodiment, 
the data input/output managing means 343 finds a coincident 
file type by making a Search for a format Movie2 having the 
fourth highest priority, and adopts the format Movie2 as an 
optimally acceptable file type for a link to be formed from 
the digital camera to the digital VTR. 

Since the coincident file type has been found in the Search 
of Step S3, the process proceeds from Step S4 to Step S5. 

Since the data attribute Movie of the optimally acceptable 
file type Movie2 obtained in Step S3 and the data attribute 
Audio & Movie of the highest-priority file type for the 
digital VTR do not coincide with each other, the process 
proceeds from Step S5 to Step S9. 

In Step S9, the data input/output managing means 343 
Sends the window Server a message indicative of a request 
to provide a warning display, such as that shown in FIG. 40, 
and enters a loop S12 for waiting for the next input from the 
USC. 

If the user clicks “YES” on the panel shown in FIG. 40, 
the process proceeds from Step S10 to Step S6. 

In Step S6, data indicating that the valid link according to 
the data attribute Movie and the file format Movie2 has been 
formed from the digital camera to the digital VTR is saved 
in the device-to-device link information management data 
(344 in FIG. 11) contained in the system director's internal 
data part. 

Finally, in Step S7, the data input/output managing means 
343 Sends the digital camera output delegate object and the 
digital VTR input delegate object a message which indicates 
that the link according to the file type Movie2 has been 
formed from the digital camera to the digital VTR. Then, the 
data input/output managing means 343 brings a Series of 
processing to an end. 
The digital camera output delegate object (410 in FIG. 

47), which has received the message from the data input/ 
output managing object (343) in Step S7, activates the link 
information updating means (413 in FIG. 47) of its method 
part. The activated link information updating means (413 in 
FIG. 47) stores data indicative of the formation of the link 
from the digital camera to the digital VTR according to the 
format Movie2, in the link information (419 in FIG. 47) of 
its internal data part, and Sends a message which indicates 
that the link information has been updated and a message 
indicative of the content of the updating to the digital camera 
data output object (420 in FIG. 48) having a corresponding 
data input object ID. The digital camera data output object 
(420 in FIG. 48) activates the link information updating 
means (425 in FIG. 48) and saves the updated content of the 
link in the link information (428 in FIG. 48). 
The digital camera output delegate object (410 in FIG. 47) 

grays out any object that does not relate to data output, from 
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among all the objects which belong to the digital camera 
control panel object (333 in FIG. 37), and sends a message 
indicative of an instruction to make the user's input impos 
sible. In response to the message, the Rec button 309 shown 
in FIG. 36(b) is grayed out to reject the mouse click of the 
USC. 

The digital VTR input delegate object (222 in FIG. 25) 
which has received the message from the System director 
object activates the link information updating means 681. 
The activated link information updating means 681 saves 
data indicative of the formation of the link from the digital 
camera to the digital VTR according to the format Movie2, 
in the link information 1006 internal data part of the 674. 
The link information updating means 681 also sends a 
message indicative of the updated content of the link infor 
mation to the digital VTR data input object (208 in FIG. 27) 
having a corresponding data input object ID. The digital 
VTR data input object (208 in FIG. 27) which has received 
the message activates the link information updating means 
(686 in FIG. 27) to save the updated content of the link 
information in the link information (1030 in FIG. 27). 
The digital VTR input delegate object (222 in FIG. 25) 

grays out any object that does not relate to data input, from 
among all the objects which belong to the digital VTR 
control panel object (328 in FIG. 37), and sends a message 
indicative of an instruction to make the user's input impos 
sible. 

In response to the message, the Play button 314, the FF 
button 315 and the RWD button 316 shown in FIG. 36(b) are 
grayed out to reject the mouse click of the user, and the valid 
link is maintained in the state formed as shown in FIG. 
36(b). 

FIGS. 50(a) to 50(e) are the states of the respective 
internal data parts obtained when the valid link is formed as 
shown in FIG. 36(b). FIG.50(a) shows the internal data part 
of the digital camera output delegate object, FIG. 50(b) 
shows the internal data part of the digital VTR data input 
delegate object, FIG. 50(c) shows the internal data part of 
the digital camera data output object delegate, FIG. 50(d) 
shows the internal data part of the digital VTR data input 
object, and FIG. 50(e) shows the internal data part of the 
System director object. In each of the internal data parts, the 
internal variable updated as the result of the formation of the 
link by the user is shown in a Square bracket. 

If the user clicks the Play button 305 of the control panel 
301 with the valid link being formed as shown in FIG. 36(b) 
and the respective internal data parts being in the States 
shown in FIGS. 50(a) to 50(e), the digital camera starts to 
transfer data according to the format Movie2 to the digital 
VTR. 

Then, if the user clicks the Rec button 318, the digital 
VTR starts to record the data of format Movie2 which is sent 
from the digital camera to the digital VTR, thereby execut 
ing device-to-device dubbing. Messaging which is carried 
out between the internal part of the multimedia controller 
and each of the devices during this time will be described 
below. 

First of all, when the user clicks the Play button (305 in 
FIG. 36(b)), the window server informs the control panel 
object (333 in FIG. 37) of the coordinates of the clicked 
position (the coordinates in the control panel). The control 
panel object which has received the coordinates refers to its 
own internal data part, recognizes that the Play button is 
displayed at the coordinates, and understands that the Play 
button has been clicked. The control panel object sends the 
digital camera device controller object 341 a message indi 
cating that a data sending instruction (Play Message) has 
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been given by the user. The processing retrieving means 431 
in the digital camera controller object (429 in FIG. 49) 
activateS play executing means 433 corresponding to the 
message in the method part 432. The play executing means 
433 controls the hardware of the digital camera to make the 
mechanical part of the digital camera ready to perform a play 
operation at any time. The play executing means 433 also 
sends the digital camera device data output object (409 in 
FIG. 37) a message indicative of a request to output repro 
duced data. The processing retrieving means (421 in FIG. 
48) in the digital camera device data output object which has 
received the message activates the data reading means 423 
and the data transmitting means 424 in the method part 422. 
The activated data reading means 423 reads information 
from a recording medium. 
The activated data transmitting means 424 first refers to 

the link information 428. Since the contents of the link 
information 428 represent a data receiver object ID = 120 and 
a file type =Movie2 as shown at 430 in FIG. 50(c), the data 
transmitting means 424 converts the file type of the read data 
into the file type Movie2, and then sends the data of the file 
type Movie2 to the data receiver object of ID=120. In the 
Second embodiment, the data Movie2 represents moving 
image data. AS Shown in FIG. 42, the leading part of Serial 
data is formed as a header part which includes the data 
required to reproduce a moving image, Such as a file type 
and the numbers of vertical and horizontal pixels, while the 
body part of the Serial data is divided into Small Segments by 
time Stamps indicative of time information. The user can edit 
each of the Small Segments defined by the time Stamps. 

If the digital VTR device data input object (208 in FIG. 
27) of ID=120 detects that the Movie2 data has been sent 
from the object of ID=110, the digital VTR device data input 
object refers to its own link information (1030 in FIG. 27). 
If the digital VTR device data input object confirms that 
there is a link between the data output object of ID=100 and 
the file type Movie2 as shown at 431 in FIG. 50(d), the 
header part (364 in FIG. 42) of the sent data is stored in a 
memory (370 in FIG. 43). 

If the user clicks the Rec button (318 in FIG.36(b)) of the 
digital VTR control panel at a particular time, the window 
server informs the control panel object (328 in FIG. 37) of 
the coordinates of the clicked position (the coordinates in the 
control panel). The control panel object which has received 
the coordinates refers to its own internal data part, recog 
nizes that the Rec button is displayed at the coordinates, and 
understands that the Rec button has been clicked. The 
control panel object sends the digital VTR device controller 
object 340 a message indicating that a data recording 
instruction (Rec Message) has been given by the user. The 
processing retrieving means (1011 in FIG. 15) in the digital 
VTR controller object activates the recording executing 
means (1020 in FIG. 15) in the method part. The activated 
recording executing means (1020 in FIG. 15) controls the 
hardware of the digital VTR to make the mechanical part of 
the digital VTR ready to perform a recording operation at 
any time. The recording executing means also sends the 
digital VTR data input object (208 in FIG. 27) a message 
indicative of a request to record input data. The digital VTR 
data input object (208 in FIG. 27) which has received the 
request for recording of input data controls the hardware of 
the digital VTR to read the head information (364 in FIG. 
42) saved in the RAM (370 in FIG. 43). The digital VTR 
data input object inserts, after the header information, data 
which follows a time stamp to be sent immediately after the 
head information, and Starts recording on a magnetic record 
ing medium 369. The thus-recorded Movie2 moving-image 
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data has the header information required for moving-image 
play, So that it is possible to reproduce the moving-image 
data. 
A third embodiment of the present invention will be 

described below. A multimedia controller according to the 
third embodiment has the feature described previously in 
connection with the first embodiment, and an application 
Software (utility Software) operating environment. 

The multimedia controller according to the third embodi 
ment will be described below. (In the present invention, 
there is no eSSential difference between application Software 
and utility Software, and the term “application Software” is 
hereinafter used to represent application Software and utility 
software.) FIG. 45 shows the construction of internal objects 
of the multimedia controller according to the third embodi 
ment of the present invention. The multimedia controller 
according to the third embodiment of the present invention 
includes means for installing application Software (utility 
Software) for the multimedia controller and an application 
Software operating environment. (In the present invention, 
there is no essential difference between the application 
Software and the utility Software, and the term “application 
Software' is hereinafter used to represent the application 
software and the utility software.) 

In the multimedia controller according to the third 
embodiment, the application Software is installed in an 
application class storage part (388 in FIG. 45) provided in 
the multimedia controller, from a floppy disk, communica 
tion means or the like. The content of the application 
Software Stored in the application class Storage part is the 
description file of a class based on an object-oriented 
technique, and application object generating means (386 in 
FIG. 45) provided in the System direction object employs 
this class to generate an object capable of executing the 
application Software, in an application object operation area 
(389 in FIG. 45). Thus, the application software becomes 
executable. If a user executes a manipulation using pointing 
means, Such as a mouse, on a visible window object graphi 
cally displayed on a multimedia controller display by the 
application object, a window Server Sends to the application 
object a message indicating what manipulation has been 
executed at which coordinates on the multimedia controller 
display. Since the application object holds in its own internal 
data part information indicating what graphics are present at 
which coordinates on the application window, the applica 
tion object can employ the information Sent from the win 
dow Server to recognize a click of an icon on the application 
window, an icon-to-icon dragging operation and the like. 
A connection constructer application will be described 

below as one specific example of the application Software 
for the multimedia controller. 

FIG. 44 shows the user interface of the connection con 
Structer. AS Shown in FIG. 44, a connection constructer 
window 370 includes a cursor 379 of a mouse which is 
inputting means manipulated by a user, a CD player icon 
371, a VTR icon 372, a display icon 373, a CA-TV decoder 
icon 374, a DAT deck icon 375, an amplifier icon 376 
representative of an amplifier for amplifying an audio signal 
and causes a speaker (not shown) to generate Sound, an MO 
player icon 377 representative of a magneto-optical player 
for performing recording on and play from a magneto 
optical disk, a multimedia controller icon 378, and an LD 
player icon 383. The data Sending and receiving relation 
ships (connections) between the individual devices are indi 
cated by arrows, and the user can easily known the data 
Sending and receiving relationships between the individual 
devices owing to the arrows. 
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In the third embodiment, the LD player (383 in FIG. 44) 

has no connection. If the LD player which is in this State is 
made to perform a play, the reproduced Video and audio data 
are Sent to an object for providing a video display and an 
audio output, which object is provided in the multimedia 
controller which is a default link target. 
The connection constructer window displayed in this 

manner is not only capable of displaying the aforesaid 
connections, but also allows the user to edit the connections 
on the connection constructer window. The user can form a 
connection between desired icons by dragging the cursor 
379 therebetween. FIG. 44 shows a halfway stage in which 
the user is forming a connection from the CD player 371 to 
the amplifier 376 while dragging the mouse. 

If the user clicks the icon of the connection constructer 
(connection constructer object) displayed on the multimedia 
controller display (27 in FIG. 4), the window server sends a 
connection constructer object (390 in FIG. 45) a message 
indicating that the icon has been clicked. The connection 
constructer object which has received the message activates 
connection constructer window displaying means (391 in 
FIG. 45) by means of processing retrieving means which is 
not shown in FIG. 45. 

MeSSaging which is executed between the individual 
objects in the multimedia controller via the connection 
constructer object 390 when the user clicks the icon of the 
connection constructer, will be described below with refer 
ence to the flowchart of FIG. 46. 

In Step S1, the connection constructer window displaying 
means (391 in FIG. 45) requests the system director object 
(205 in FIG. 11) to send a list of the object IDs of all the 
devices connected to the network. In Step S2, the connection 
constructer window displaying means waits for data corre 
sponding to the request message to be sent from the System 
director object. The system director object refers to the 
object registration information (1078 in FIG. 11) stored in its 
own internal data part and retransmits a list of registered 
device object IDS to the connection constructer window 
displaying means. The connection constructer window dis 
playing means Stores the list in its internal data part, and 
causes the process to proceed to Step S3. 

In Step S3, the connection constructer window displaying 
means refers to the internal data part and Sends a icon 
graphics data Sending request message to all the objects 
having the respective object IDS described in the connected 
device object ID list stored in the internal data part. In Step 
S4, the proceSS waits for the data to be sent. If graphics data 
are Sent from all the objects having the respective objectIDs, 
the connection constructer window displaying means Stores 
the graphics data in the internal data part, and causes the 
process to proceed to Step S5. In Step S5, the connection 
constructer window displaying means Sends the data input/ 
output managing object a message indicative of a request to 
Send device-to-device link information which indicates that 
links are formed from which object ID to which object ID as 
well as what data attributes the respective links have. In Step 
S6, if the connection constructer window displaying means 
receives the device-to-device link information, it is deter 
mined that the connection constructer object 390 has 
obtained enough information to display the connection con 
structer window 370 of FIG. 44. In Step S7, the connection 
constructer window displaying means performs the proceSS 
ing of graphically displaying the connection constructer 
window 370. Such graphical display is executed on the basis 
of icon display positions which are calculated So that the 
probability that links croSS each other can be made as low as 
possible. 
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In the third embodiment, the links formed between the 
devices are represented by Straight lines connecting the 
icons of the respective devices, as shown in FIG. 44, so that 
the user can easily know the status of each connection. (The 
links do not need to be represented by Such Straight lines, 
and curved lines or others may also be employed for the 
purpose of more clearly displaying the relationship of 
connections.) Data attributes valid for the respective links 
are identified on the basis of the kinds (or colors) of lines. 

In the third embodiment, as shown in FIG. 44, a link for 
Visual data is displayed by a Solid line, a link for audio data 
is displayed by a dashed line, a link for an application 
program is displayed by a chain line, and a link for text data 
is displayed by a chain double-dashed line. 

For example, in FIG. 44, the VTR icon 372 and the 
display icon 373 are connected by a solid arrow 381. This 
indicates that if play from the VTR is executed, video data 
reproduced from the VTR is automatically transmitted to the 
display. If the user desires to enjoy the CA-TV, the user 
needs only to open a control panel for the CA-TV and Set a 
desired channel. Video data from the CA-TV is automati 
cally transmitted to the ID of the display 373, while audio 
data from the CA-TV is automatically transmitted to the ID 
of the amplifier 376. 

In the third embodiment, the data supplied from the MO 
player is program data, and when the program data is 
transferred to the multimedia controller, the multimedia 
controller detects the description “program” contained in the 
data attribute described in the header part of the program 
data and recognizes the received data as an application 
program, whereby this application program is automatically 
activated. The above-described function can be realized in 
not only the multimedia controller but also other kinds of 
devices. For example, an operating System may also be 
provided in the display So that when the display receives a 
program, it can execute the program. 

In the third embodiment, video data is embedded in the 
program, and an image is displayed on the display by 
executing the program. The advantage of this process is that 
Since the Video data is embedded in the program, users do 
not need to be conscious of data formats acceptable to the 
respective devices. 

The user can edit the data Sending and receiving relation 
ships between the respective devices by forming lines 
between the respective device icons displayed on the afore 
mentioned window. If a connection is formed between 
particular icons, connection editing means 394 transmits a 
linked message to the System director object. The System 
director object which has received the linked message 
executeS processing in accordance with the flowchart of 
FIG. 39 in a manner similar to that described in connection 
with the first embodiment. If the data input/output managing 
means in the System director object determines that the link 
is valid, the internal data part of an object which relates to 
the link is updated in a manner Similar to that described in 
connection with the first embodiment. 

In Step S7 of FIG. 39, the connection constructer object 
is informed of the data attribute of the link formed by the 
System director object, and the connection constructer object 
Selects and displays the kind of line of the link in accordance 
with the data attribute. The content of the internal data part 
of the object which relates to the updating of the link and the 
content displayed on the connection constructer window 
always coincide with each other. 
AS is apparent from the above description, in accordance 

with the above-described System device controlling means 
according to the third embodiment, to control the entire 
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System including a controller and a plurality of multimedia 
devices connected thereto, it is not necessary to install and 
prepare, in the controller, device drivers, application Soft 
ware or the like for controlling the entire system. Only if a 
desired multimedia device is connected to a LAN, a corre 
sponding control panel and the State of the connected 
multimedia device are displayed on the picture of the 
controller, whereby users can perform various operations on 
the picture, Such as the operation of turning on and off the 
power Source of the multimedia device, the operation of 
controlling the multimedia device itself and the operation of 
Switching the inputting and the outputting of data therebe 
tween. In addition, users can construct data Sending and 
receiving relationships between the multimedia devices by 
means of a simple user interface. Since the controller 
(multimedia controller) automatically makes adjustment of 
the file format of data between a Sending device and a 
receiving device, users do not need to perform a troublesome 
manipulation, Such as adjustment of a file format. 
A fourth embodiment of the present invention will be 

described below in detail. 
The fourth embodiment relates to a multimedia device 

controlling System including multimedia devices and a mul 
timedia controller for controlling the multimedia devices 
and, more particularly, to a System for confirming, managing 
and manipulating the connection Status of, and the on/off 
State of the power Source of, each of the multimedia devices 
to be controlled by the multimedia controller. 

In recent years, various devices, Such as VTRS, CDS and 
other AV devices, have been being digitized, and it has been 
desired to regard Such digitized devices as So-called multi 
media devices and employ information, Such as images, 
Sounds and texts in an integrated manner. Conventionally, a 
user has taken the responsibility of managing the connection 
of Such multimedia devices, and to handle the information in 
an integrated manner, a device for managing and controlling 
the multimedia devices has been needed. 
To achieve the above-described concept, there is a System 

in which an information processing device, Such as a 
computer, and a printer or the like are connected by a 
network. 

In this System as well, to accurately and efficiently man 
age and operate connected devices, an information proceSS 
ing device (hereinafter referred to as the “multimedia 
controller”) for managing and controlling the connected 
devices needs to correctly confirm the Statuses of the respec 
tive connected devices. The following confirmation tech 
niques are employed: 

(1) a technique in which identification information about 
the respective multimedia devices connected to the 
System is manually inputted to the Storage device of the 
multimedia controller and, when the power Source of 
the multimedia controller is turned on, the multimedia 
controller reads and confirms the identification infor 
mation; 

(2) a technique in which identification information about 
the respective multimedia devices connected to the 
System is manually inputted to the Storage devices of 
the respective multimedia devices and, when the power 
Source of the multimedia controller is turned on, the 
multimedia controller reads out and confirms the iden 
tification information through communication; and 

(3) a technique in which the multimedia controller checks 
the multimedia devices connected to the System in 
accordance with the manipulation of a user and assigns 
identification information about the respective con 
nected multimedia devices to the Storage devices of the 
respective multimedia devices. 
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However, any of the above-described conventional arts 
relates to the art of computer Systems, and users need to have 
skill or knowledge about computer Systems. This leads to the 
problem that any of the above-described conventional arts is 
not acceptable to common users who use VTRs, CD players 
or other domestic devices. 

For example, in the conventional art (1), it is necessary to 
manually input information about the connected multimedia 
devices to the multimedia controller in advance, So that a 
manager who has inputted the information must manage 
predetermined information, Such as information indicating 
what identification information has been assigned to which 
multimedia device. As a result, the manager needs to accu 
rately manage the predetermined information, and it is also 
impossible to avoid the occurrence of malfunction due to 
erroneous inputting or the like. If a multimedia device is to 
be newly connected to the System, it is necessary to request 
the manager to newly assign identification information to all 
the connected multimedia devices and input the assigned 
identification information to the multimedia controller. 

In the conventional art (2), although the multimedia 
controller assigns the identification information to the 
respective multimedia devices, it is still necessary to manu 
ally input the identification information to the respective 
multimedia devices to be connected to the System. 
Accordingly, it is still impossible to avoid the occurrence of 
malfunction due to erroneous inputting. 

In either of the arts (1) or (2), if a multimedia device is 
newly connected to, or disconnected from, the System with 
the System being activated, the System is unable to recognize 
that fact. For this reason, it is necessary to shut down the 
System and then re-activate it to cause the System to cor 
rectly recognize the connected multimedia devices. 

In the case of the art (3), the above-described problems 
are Solved to a considerable extent. For example, even 
if a multimedia device is newly connected to, or 
disconnected from, the System with the System being 
activated, the System can recognize that fact without 
being shut down and re-activated. However, a user of 
the System must perform the operation of issuing a 
command to confirm the multimedia devices connected 
to the System to the multimedia controller. As a result, 
the user must be at all times conscious that a multime 
dia device has been connected to, or disconnected from, 
the System, and must perform the aforesaid command 
issuing operation each time a multimedia device has 
been connected to, or disconnected from, the System. 

The above-described problems lead to the problem that 
none of the conventional Systems is acceptable to common 
users having no special skill or knowledge about computer 
Systems. 

The fourth embodiment has been made to solve the 
above-described problems, and is intended to disclose an 
improved multimedia System which includes multimedia 
devices and a multimedia controller for unitarily managing 
the multimedia devices. In the multimedia System, each of 
the multimedia devices includes a first interface control unit 
which functions to exercise control over communication 
with the multimedia controller, and the first interface control 
unit includes an interface controller for controlling commu 
nication at a physical or logical low level, and a first System 
controller for executing communication with a device func 
tion unit of the multimedia device and control of the first 
interface control unit. The multimedia controller includes a 
Second interface control unit for controlling communication 
with each of the multimedia devices, and the Second inter 
face control unit includes an interface controller for con 
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trolling communication at a physical or logical low level, a 
device connection/disconnection Signal processing means 
for processing a device connection signal indicative of a 
connection of any of the multimedia devices detected by the 
interface controller or a device disconnection Signal indica 
tive of a disconnection of any of the multimedia devices 
detected by the interface controller, Storage means for Stor 
ing a State-of-connection management table which is to be 
referred to and updated in the device connection/ 
disconnection signal processing means, and a Second System 
controller for executing communication with the device 
function unit of the multimedia controller and control of the 
Second interface unit. 

According to the above-described embodiment, users can 
correctly grasp the State of connection between the multi 
media controller and each of the multimedia devices without 
being particularly conscious of the connection or discon 
nection of any of the multimedia devices. Accordingly, even 
if a multimedia device is newly connected to, or discon 
nected from, the multimedia controller, the total efficiency of 
the System is not impaired. 
The fourth embodiment of the present invention will be 

described below with reference to a specific example in 
which a plurality of multimedia devices are connected to a 
multimedia controller So that they can be controlled by using 
a multimedia control system. FIG. 52 is a block diagram 
showing the construction of the fourth embodiment. 
AS can be seen from FIG. 52, the fourth embodiment of 

the present invention includes multimedia devices 102-1, 
102-2 and 102-3 and the multimedia controller 1 for 
manipulating and managing the multimedia devices 102-1, 
102-2 and 102-3. 
Although FIG. 52 shows the three multimedia devices 

102-1, 102-2 and 102-3 by way of example, it is of course 
possible to employ one or more multimedia devices. 
However, the maximum allowable number of connectable 
multimedia devices is determined by a total load which can 
be handled by the entire system. 

The multimedia controller 1 includes a multimedia con 
troller function unit 103 for realizing the function of the 
multimedia controller 1, an interface controller 107-0 for 
controlling communications at a physical or logical low 
level, a main power source circuit 108-0, a subsidiary power 
Source circuit 109-0, a timer circuit 105, a memory 104 
which Stores a table for managing the connection Statuses of 
the respective multimedia devices 102-1, 102-2 and 102-3, 
and a system controller 106-0 for controlling those constitu 
ent elements. The main power source circuit 108-0 Supplies 
electrical power to each of the interface controller 107-0, the 
timer circuit 105, the system controller 106-0 and the 
memory 104. Such electrical power may also be supplied 
from a battery, or a power Source line may be added to a 
communication line to Supply the electrical power. The 
subsidiary power source circuit 109-0 is arranged to be 
turned on and off by a user manipulating the main Switch of 
the multimedia controller 1 or in accordance with a request 
sent from the system controller 106-0, and the electrical 
power of the subsidiary power source circuit 109-0 is 
supplied to the multimedia controller function unit 103. The 
subsidiary power source circuit 109-0 uses, for example, a 
domestic wall Socket, whereas the main power Source circuit 
108-0 uses another power source line. 

Since electrical power can be Supplied from Such two 
different power Source lines in the above-described manner, 
a power Source for a mechanism driving System which 
generally has a large power consumption needs only to be 
turned on when required, and if Such a power Source is not 
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required, it is possible to Supply enough electrical power to 
execute only communication. 
The multimedia devices 102-1 (A), 102-2 (B) and 102-3 

(C) respectively include multimedia function units 111-1, 
111-2 and 111-3, interface controllers 107-1, 107-2 and 
107-3, main power source circuits 108-1, 108-2 and 108-3, 
subsidiary power source circuits 109-1, 109-2 and 109-3 and 
system controllers 106-1, 106-2 and 106-3. The interface 
controllers 107-1, 107-2 and 107-3, the main power source 
circuits 108-1, 108-2 and 108-3, the subsidiary power source 
circuits 109-1, 109-2 and 109-3 and the system controllers 
106-1, 106-2 and 106-3 are respectively equivalent to the 
interface controller 107-0, the main power source circuit 
108-0, the subsidiary power source circuit 109-0 and the 
system controller 106-0. 

FIG. 53 is a block diagram showing the construction of a 
digital VTR which is a specific example of any one of the 
multimedia devices A, B and C. A digital VTR function unit 
111 which is a Specific example of any one of the multimedia 
function units 111-1, 111-2 and 111-3 includes an analog 
output terminal 113, an analog input terminal 114, a D/A 
conversion circuit 115, an A/D conversion circuit 116, a 
frame memory 117, a signal processing circuit 118, a coding 
circuit 119, a decoding circuit 120, a tape deck unit 122, a 
tape interface controller 121, a high-Speed data bus 123 and 
a control bus 124. 
The operation of the fourth embodiment of the present 

invention will be described below. FIG. 54 is a flowchart 
showing the processing of a main event loop of the multi 
media controller 1. First of all, it is determined whether there 
is an event caused by the manipulation of the multimedia 
controller 1 by a user who is manipulating the multimedia 
controller 1 or an event sent from any of the multimedia 
devices through communication (S101). If there is either 
event, the processing of the event is executed (S107). If there 
is no event, it is determined whether a counter g Check 
Time=0 (S102). If it is determined (S102) that the counterg 
Check Time=0, the States of connected devices are checked 
(S103), and device IDs are assigned to the multimedia 
devices described on a created State-of-connection manage 
ment table (S104). The device IDs correspond to the IP 
addresses used in a TCP/IP protocol, and are so-called 
logical addresses relative to individual multimedia devices. 
By assigning the devices IDS to the respective multimedia 
devices, the multimedia controller 1 and each of the multi 
media devices can communicate with each other without 
being conscious of physical addresses. 

If a new device is connected to the multimedia control 
System or a connected device is disconnected from the 
multimedia control System, the device IDS are automatically 
reassigned So that Sending and receiving addresses can be 
unitarily managed. The multimedia controller 1 rewrites a 
display of the States of the connected devices while referring 
to the thus-created State-of-connection management table 
(S105), and sets the value of the counterg Check Time to a 
preset value (S106). FIG. 55 shows the construction of the 
aforesaid State-of-connection management table. 
On the table shown in FIG. 55, numbers unique to the 

respective multimedia devices are Stored in the column 
named “UNIQUE NUMBER', and are also used as physical 
addresses. The unique numbers contain attribute 
information, such as digital VTR or CD player, about the 
respective multimedia devices. If a plurality of multimedia 
devices having identical attribute information are connected 
to the multimedia control System, different names are 
assigned to the respective multimedia devices and are Stored 
in the column "DEVICENAME” on the state-of-connection 
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management table shown in FIG. 55. For example, in the 
case of FIG. 55, since two digital VTRs are connected, 
Digital VTR1 and Digital VTR2 are stored as the respective 
device names. The column “OBJECT INFORMATION 
STORAGE ADDRESS” shown in FIG. 55 stores object 
information, Such as pointers to areas in which display and 
manipulation objects for the respective multimedia devices 
are Stored. The column “OBJECT INFORMATION STOR 
AGE ADDRESS' will be described later in detail. The 
column “DEVICE ID shown in FIG. 55 stores the afore 
mentioned device IDS. The other columns “POWER 
ON/OFF' and “CONFIRMATION OF CONNECTION” 
will also be described later. 

Processing to be executed to check the States of the 
connected devices (S103) will be described below in detail. 
FIG. 56 is a flowchart of the aforementioned state-of 
connected device check. First of all, a variable Wait Timer 
which performs a counting operation to determine whether 
a communication time has reached a time-out value is 
initialized (S107), and a state-of-connected-device request 
message is Sent from the multimedia controller 1 to each of 
the multimedia devices (S108). Then, the variable Wait 
Timer is incremented (S109), and it is determined whether 
the value of the variable Wait Timer exceeds a time-out 
value Limit (S110). If the value of the variable Wait Timer 
does not exceed the time-out value Limit, it is determined 
whether an acknowledgment message has been received 
from each of the multimedia devices (S111). If no acknowl 
edgment message has yet been received, the proceSS returns 
to Step S109. If an acknowledgment message has been 
received, it is checked whether a multimedia device which 
has Sent the acknowledgment message is already Stored on 
the state-of-connection management table (S112). If this 
multimedia device is one of the multimedia devices Stored 
on the State-of-connection management table, a confirmed 
check mark is recorded in a corresponding part of the 
column “CONNECTION CONFIRMATION’ on the State 
of-connection management table (S115). If the aforesaid 
multimedia device is a multimedia device which is not 
Stored on the State-of-connection management table, the 
multimedia device is registered on the State-of-connection 
management table, and a confirmed check mark is recorded 
in a corresponding part of the column “CONNECTION 
CONFIRMATION” (S114). 

Then, the variable Wait Timer is initialized (S116), and 
the process returns to Step S109, in which the process waits 
for an acknowledgment message to be sent from another of 
the multimedia devices. If it is determined in Step S110 that 
the value of the variable Wait Timer exceeds the time-out 
value Limit, it is determined whether the multimedia devices 
Stored on the State-of-connection management table contain 
a multimedia device for which no confirmed check mark is 
recorded in the column “CONNECTION CONFIRMA 
TION” (S117). If there is no such multimedia device, the 
process is brought to an end. 

If it is determined that there is a multimedia device for 
which no confirmed check mark is recorded in the column 
“CONNECTION CONFIRMATION”, the variable Wait 
Timer is initialized (S118) and a state-of-connected-device 
request message is again Sent to the multimedia device for 
which no confirmed check mark is recorded in the column 
“CONNECTION CONFIRMATION” (S119). Then, the 
variable Wait Timer is incremented (S120), and it is deter 
mined whether the value of the variable Wait Timer exceeds 
the time-out value Limit (S121). 

If it is determined in Step S121 that the value of the 
variable Wait Timer exceeds the time-out value Limit, it is 
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determined that the multimedia device is not connected, and 
the multimedia device is erased from the State-of-connection 
management table (S125). If it is determined in Step S121 
that the value of the variable Wait Timer does not exceed, it 
is checked whether an acknowledgment message has been 
received from the multimedia device (S122). If no acknowl 
edgment message has yet been received, the process returns 
to Step S120, in which the process waits for an acknowl 
edgment message to be sent from the multimedia device 
until it is determined in Step S121 that the value of the 
variable Wait Timer exceeds the time-out value Limit. 

If it is determined in Step S122 that the acknowledgment 
message has been received, it is determined whether the 
multimedia device which has issued the acknowledgment 
message coincides with an expected multimedia device 
(S123). If they coincide with each other, a confirmed check 
mark is recorded in the column “CONNECTION CONFIR 
MATION” on the state-of-connection management table 
(S124). If they do not coincide with each other, it is 
determined that an abnormality has occurred, and the mul 
timedia device is erased from the State-of-connection man 
agement table and a warning operation is executed (S125). 
Then, the process returns to Step S117. The above process 
ing is repeated until confirmed check marks for all the 
multimedia devices are recorded in the column "CONNEC 
TION CONFIRMATION". By executing this series of steps 
(S107 to S125) at regular intervals, the state-of-connection 
management table is updated and the multimedia devices 
connected to the multimedia control System can be correctly 
grasped. 

FIGS. 57(a) to 57(d) represent means for presenting the 
multimedia devices which have had their connections con 
firmed in the above-described manner to the user of the 
multimedia controller 1. FIG. 57(a) is a view showing a state 
in which a connected-device confirmation panel 126 is 
displayed on a display device 125 of the multimedia con 
troller 1 in response to a connected-device confirmation 
display command executed by the user. A particular appli 
cation panel 127 is also shown which had been displayed 
before the connected-device confirmation display command 
was executed by the user. 

Icons 128, 129, 130, 131, 132 and 133 representative of 
the respective multimedia devices which have had their 
connections confirmed are displayed on the connected 
device confirmation panel 126. 

The icons of the multimedia devices whose subsidiary 
power Sources are on are displayed in inverted or outlined 
form to inform the user that the power source circuits of the 
multimedia devices are on. In the example shown in FIG. 
57(a), the icon 130 indicates that the subsidiary power 
Source of the corresponding multimedia device (digital 
VTR) is off. 

If the icon 130 of the multimedia device is clicked by a 
cursor 134 manipulated by a pointing device (not shown) 
Such as a mouse, a manipulation panel 135 for the multi 
media device indicated by the icon 130 is displayed as 
shown in FIG.57(b). The multimedia device can be manipu 
lated by manipulating a desired one of the Switches dis 
played on the manipulation panel 135 by using the cursor 
134. In the example shown in FIG. 57(b), a power on/off 
button is clicked to turn on the Subsidiary power Source. 
FIG. 57(c) shows a state in which the state shown in FIG. 
57(b) is reflected on the connected-device confirmation 
panel 126. 

FIGS. 58 to 62 are flowcharts showing the operation of 
the aforementioned power on/off manipulation. FIG. 58 
shows the operation of the multimedia controller, while FIG. 
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59 shows the operation of the multimedia device. If the user 
performs the manipulation of turning on a Subsidiary power 
Source, the multimedia controller Sends a power-on message 
to a multimedia device to be manipulated (S126). A counter 
Cmd Wait Counter, which counts elapsed time up to a 
time-out value for the purpose of allowing the multimedia 
controller to wait for arrival of an acknowledgment message, 
is reset (S127), and the multimedia controller waits for an 
acknowledgment message. The multimedia device to be 
manipulated receives the power-on message and executes a 
power-on operation (S134), and it is determined whether the 
power Source of the multimedia device has been normally 
operated (S135). If the power source has been normally 
operated, the multimedia device Sends a normal completion 
message to the multimedia controller (S136). If there is an 
abnormality, the multimedia device Sends an abnormal end 
message to the multimedia controller (S137). If the multi 
media controller receives the acknowledgment message and 
determines that there is an acknowledgment (S128), then it 
is determined whether the power-on operation has been 
normally completed (S131). If the power-on operation has 
been normally completed, the multimedia controller records 
a power-on check mark in a corresponding part of the 
column “POWER ON/OFF of the State-of-connection man 
agement table (S133). If there is an abnormality, the multi 
media controller Sends an error message to the multimedia 
device (S132). If it is determined in Step S128 that there is 
no acknowledgment, the multimedia controller determines 
whether the value of the counter Cmd Wait Counter exceeds 
the time-out value Limit. If it is determined that the value of 
the counter Cmd Wait Counter exceeds the time-out value 
Limit, the process proceeds to Step S132 mentioned above. 
If it is determined that the value of the counter Cmd Wait 
Counter does not exceed the time-out value Limit, the 
counter Cmd Wait Counter is incremented (S130) and the 
process returns to step S128. 

It is also possible to automatically execute the power 
on/off operation. FIGS. 60, 61 and 62 are flowcharts show 
ing processing for automatically executing the power on/off 
operation. FIG. 60 shows the operation of the multimedia 
controller, while FIG. 61 shows the power-on operation of 
each of the multimedia devices. FIG. 62 shows an automatic 
power-off operation to be executed by each of the multime 
dia devices. 

First of all, an operation request message is Sent from the 
multimedia controller to a particular one of the multimedia 
devices (S190). The particular multimedia device receives 
the operation request message and determines whether its 
own subsidiary power source is on at that time (S199). If the 
Subsidiary power Source is off, the multimedia device 
executes a power-on operation (S500) and confirms whether 
the power source has been normally turned on (S501). 

If the power Source has been normally turned on, or if it 
is determined in Step S199 that the power source has already 
been turned on, the multimedia device executes the opera 
tion requested by the multimedia controller (S502) and 
confirms whether the operation has been normally com 
pleted (S503). If it is determined that the operation has been 
normally completed, the multimedia device Sends a normal 
completion message to the multimedia controller. If an 
abnormality has occurred, or if it is determined in Step S501 
that the power Source has not been normally turned on, the 
multimedia device turns off the Subsidiary power Source 
(S505) and sends an abnormal end message to the multime 
dia controller (S506). 

In the meantime, after the multimedia controller has sent 
the operation request message to the particular multimedia 



5,887, 193 
41 

device in Step S190, the multimedia controller is placed in 
the State of waiting for an acknowledgment message from 
the particular multimedia device. 

First of all, the multimedia controller clears the counter 
Cmd Wait Counter which counts elapsed time up to the 
time-out value for the purpose of allowing the multimedia 
controller to wait for arrival of an acknowledgment message 
(S191) and checks whether there is an acknowledgment 
(S192). If there is not an acknowledgment, the multimedia 
controller determines whether the value of the counter Cmd 
Wait Counter exceeds the time-out value Limit (S193). If it 
is determined that the value of the timer Cmd Wait Counter 
does not exceed the time-out value Limit, the counter Cmd 
Wait Counter is incremented (S194) and the process returns 
to Step S192 to wait for an acknowledgment message. 

If it is determined in Step S192 that there is an acknowl 
edgment message, it is confirmed whether the acknowledg 
ment message is a normal completion message (S195). If the 
acknowledgment message is a normal completion message, 
the multimedia device records a power-on check mark in the 
column “POWER ON/OFF" of a corresponding multimedia 
device on the state-of-connection management table (S197). 

If it is determined in Step S195 that the acknowledgment 
message is an abnormal end message, and if it is determined 
in Step S193 that the value of the counter Cmd Whit Counter 
exceeds the time-out value Limit, the multimedia controller 
sends an error message to the user (S197) and records a 
power-off check mark in the column “POWER ON/OFF" of 
a corresponding multimedia device on the State-of 
connection management table (S198). 

The automatic power-off operation of each of the multi 
media devices is executed in the following manner. First of 
all, the multimedia device confirms whether an event has 
occurred (S507), and if an event has occurred, the multime 
dia device executes the processing of the event (S513). 
Then, the multimedia device presets a counter Power Down 
Counter for measuring the time which elapses until the 
automatic power-off operation is executed (S514), and the 
value of a flag Power Down Enable Flag for indicating 
whether the value of the counter Power Down Counter is 
valid is made true (S515). The counter Power Down Counter 
is a counter which is decremented by a Software or hardware 
timer, and the flag Power Down Enable Flag indicates 
whether the value of the counter Power Down Counter is 
valid. Only when the value of this flag is true, the multime 
dia device is allowed to execute the automatic power-off 
operation while referring to the counter Power Down 
Counter. 

If it is determined in Step S507 that there is no event, the 
multimedia device checks whether the value of the flag 
Power Down Enable Flag is true (S508). If it is true, the 
multimedia device checks the value of the counter Power 
Down Counter (S509). If the value is zero, the multimedia 
device executes the operation of turning off the Subsidiary 
power source (S510) and sends a power-off message to the 
multimedia controller (S511). Then, the multimedia device 
makes false the value of the flag Power Down Enable Flag, 
and waits for the next event (S512). 

If it is determined in Step S508 that the value of the flag 
Power Down Enable Flag is false, or if it is determined in 
Step S509 that the value of the counter Power Down Counter 
is not Zero, the multimedia device waits for the next event. 
The multimedia controller receives the power-off message 
and records a power-off check mark in the column “POWER 
ON/OFF' of a corresponding multimedia device on the 
State-of-connection management table. 

By automatically controlling the on/off operation of the 
Subsidiary power Source in the above-described manner, it is 
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possible to Supply electrical power to a required multimedia 
device at only a required time, So that power consumption 
can be Suppressed. 

Although the user requests the connected-device confir 
mation panel 126 in the example shown in FIG. 57(a), it is 
also possible to adopt the example shown in FIG. 57(d) in 
which the icons of the multimedia devices which have had 
their connections confirmed are at all times displayed on the 
display device 125. In the example shown in FIG. 57(d), if 
a particular multimedia device is disconnected, the icon of 
the multimedia device is erased, So that the connected 
multimedia devices can be displayed in real time. 

FIG. 63 is a block diagram showing the construction of a 
fifth embodiment of the present invention. As can be seen 
from FIG. 63, although the fifth embodiment of the present 
invention is basically identical in construction to the fourth 
embodiment of the present invention, the fifth embodiment 
is characterized in that the respective multimedia devices 
102-1, 102-2 and 102-3 include timer circuits 1 (136-1, 
136-2 and 136-3). Further, the fifth embodiment is identical 
to the fourth embodiment in that the multimedia controller 
1 confirms the Status of each connected multimedia device 
at regular intervals, but the fourth and fifth embodiments 
differ from each other in the following respect. In the fourth 
embodiment, the period of each of the regular intervals is 
managed by the timer circuit included in the multimedia 
controller 1, whereas, in the fifth embodiment, such period 
is managed by the timer circuits 1 (136-1, 136-2 and 136-3) 
provided in the respective multimedia devices. 
The State-of-connection management table used in the 

fifth embodiment differs from that used in the fourth 
embodiment shown in FIG. 64 in that the table used in the 
fifth embodiment includes a column for a presence confir 
mation counter. The presence confirmation counter is pro 
Vided for each multimedia device registered on the table, and 
the presence confirmation counter performs its counting 
operation in accordance with a timer circuit 2 included in the 
multimedia controller 1. In the fifth embodiment of the 
present invention, each multimedia device demonstrates its 
own presence by Sending a State-of-device-connection infor 
mation message to the multimedia controller 1, and when the 
multimedia controller 1 receives the State-of-device 
connection information message, the multimedia controller 
1 resets the presence confirmation counter. 
AS described above, each of the presence confirmation 

counterS always performs its counting operation in accor 
dance with the timer circuit 2. If a particular multimedia 
device does not Send out the State-of-device-connection 
information message, the presence confirmation counter is 
incremented up to a particular threshold and at the time 
when the value of the presence confirmation counter exceeds 
the particular threshold, it is determined that the particular 
multimedia device is not connected or is in an abnormal 
State. 

FIG. 65 is a flowchart showing the processing of an event 
loop of the multimedia controller 1, while FIG. 66 is a 
flowchart showing an event loop of each of the multimedia 
devices. A connection confirmation operation of the fifth 
embodiment of the present invention will be described 
below with reference to FIGS. 65 and 66. 

First of all, each of the multimedia devices determines 
whether there is an event caused by the manipulation of the 
manipulation panel of each of the multimedia devices by a 
user or an event Sent from the multimedia controller through 
communication (S148). If there is either event, each of the 
multimedia devices executeS processing according to the 
event (S149). If there is no event, each of the multimedia 
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devices determines whether a counter f Refresh Counter=0 
(S150). The counter f Refresh Counter is a counter which 
manages the period during which each of the multimedia 
devices sends its State-of-device-connection information 
message to the multimedia controller, and performs its 
counting operation in accordance with each of the timer 
circuits 136-1, 136-2 and 136-3. If it is determined in Step 
S150 that the counter f Refresh Counter =0, each of the 
multimedia devices Sends the State-of-device-connection 
information message to the multimedia controller (S151), 
and resets the counter f Refresh Counter. Then, the process 
returns to Step S148, and waits for the next event. 

In the meantime, the multimedia controller determines 
whether there is an event caused by the manipulation of the 
manipulation panel of the multimedia controller by the user 
or an event Sent from each of the multimedia devices 
through communication (S138). If there is either event, the 
multimedia controller determines whether the event is the 
State-of-device-connection information message Sent from 
any of the multimedia devices (S141). If there is another 
event, the multimedia controller executeS processing accord 
ing to the event (S143). If it is determined that the aforesaid 
event is the State-of-device-connection information 
message, the multimedia controller checks whether the 
multimedia device which has sent the message is already 
Stored on a state-of-connection management table (S142). If 
the multimedia device is not stored on the State-of 
connection management table, the multimedia controller 
newly Stores the multimedia device on the State-of 
connection management table (S145), and clears to Zero a 
counterg Refresh Counter X of the corresponding multi 
media device. If it is determined in Step S142 that the 
multimedia device is already stored on the State-of 
connection management table, the multimedia controller 
clearS to Zero the presence confirmation counterg Refresh 
Counter X of the multimedia device. 
The multimedia controller provides display of connected 

devices on the basis of the thus-updated State-of-connection 
management table (S147), and the process returns to Step 
S138 to wait for the next event. If it is determined in Step 
S138 that there is no event, the multimedia controller 
confirms the values of the presence confirmation counterg 
Refresh Counter X of each of the multimedia devices 
(S139). If the counterg Refresh Counter X of a particular 
one of the multimedia devices exceeds the threshold Limit, 
the multimedia controller erases the multimedia device from 
the state-of-connection management table (S140) and pro 
vides display of connected devices on the basis of the 
updated State-of-connection management table (S147). 

Regarding operations associated with a power on/off 
operation and the icon displays of the multimedia devices 
which have had their connections confirmed, it is possible to 
realize means and effects Similar to those described previ 
ously in connection with the fourth embodiment of the 
present invention. 
A sixth embodiment of the present invention will be 

described below. 
FIG. 67 is a block diagram showing the construction of 

the Sixth embodiment of the present invention. AS can be 
seen from FIG. 67, the sixth embodiment of the present 
invention is basically identical in construction to the fourth 
embodiment of the present invention, but the timer circuit 
105 provided in the multimedia controller 1 according to the 
fourth embodiment is not employed and a relay 137 is 
provided in the physical connection between the multimedia 
controller and each of the multimedia devices. The relay 137 
includes a network line connection terminal to which to 
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connect at least one multimedia device, line connection 
detecting circuits (138-1, 138-2 and 138-3) which corre 
spond to individual line connection terminals on a one-to 
one basis, an interface controller 107-4 which is similar to 
that of the multimedia controller or each of the multimedia 
devices, a power Source circuit 108-4, and a control device 
139 for controlling the above-noted elements. Each of the 
line connection detecting circuits 138-1, 138-2 and 138-3 
observes the state of a line, for example the traffic volume of 
a communication, to detect whether a communicable device 
is connected to a corresponding communication line. 
The sixth embodiment of the present invention differs 

from either of the fourth and fifth embodiments in that the 
States of the respective multimedia devices connected to the 
System are not checked at particular periodic intervals. The 
Sixth embodiment is characterized in that when a multimedia 
device is newly connected to the System or when a con 
nected multimedia device is disconnected from the System, 
a message to that effect is transmitted to the multimedia 
controller from the relay to which the multimedia devices 
are connected, So that the multimedia controller can recog 
nize the multimedia devices connected to the System. The 
State-of-connection management table used in the Sixth 
embodiment of the present invention is similar to the table 
of FIG. 55 described previously in connection with the 
fourth embodiment of the present invention. 
The operation of the sixth embodiment of the present 

invention will be described below. FIG. 69 is a flowchart 
showing the processing of an event loop of the multimedia 
controller 1, FIG. 70 is a flowchart showing the processing 
in which the relay Sends a multimedia-device connection 
confirmation message to the multimedia controller, and FIG. 
71 is a flowchart showing the processing in which the relay 
Sends a multimedia device disconnection message to the 
multimedia controller. 
The operation of the relay will be described below with 

reference to the flowchart of FIG. 70. The relay checks the 
outputs of the respective line connection detecting circuits 
138-1, 138-2 and 138-3, the number of which corresponds to 
the number of ports of the relay on a one-to-one basis 
(S153), and detects whether the multimedia devices have 
been connected to the respective ports (S154). If it is 
determined that the multimedia devices have been 
connected, the relay transmits to the multimedia controller a 
message indicating that they have been connected (S155), 
and clears a counter Ack Counter for performing a counting 
operation to wait for an acknowledgment to be transmitted 
from the multimedia controller (S156). Then, it is deter 
mined that an acknowledgment Ack has been transmitted 
from the multimedia controller (S157), and if no acknowl 
edgment has yet been transmitted, the relay increments the 
counter Ack Counter (S158) and determines whether the 
value of the counter Ack Counter does not exceed the 
time-out value Limit (S159). If it is determined that the 
value of the counter Ack Counter does not exceed the 
time-out value Limit, the process returns to Step S157, in 
which the relay waits for an acknowledgment from the 
multimedia controller. If it is determined in Step S159 that 
the value of the counter Ack Counter exceeds the time-out 
value Limit, the relay informs the user of the occurrence of 
an error (S160). If it is confirmed in Step S157 that an 
acknowledgment from the multimedia controller has nor 
mally been received, the relay performs normal-connection 
confirmation processing (S161) and completes the connec 
tion confirmation processing. 
The operation of the relay when a particular multimedia 

device is disconnected from the relay will be described 
below with reference to FIG. 71. 
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The relay checks the outputs of the line connection 
detecting circuits, the number of which corresponds to the 
number of ports on a one-to-one basis (S188), and detects 
whether any of the multimedia devices connected to the 
respective ports has been disconnected (S189). If it is 
determined that a particular multimedia device has been 
disconnected, the relay transmits a message indicative of the 
disconnection to the multimedia controller (S190), in which 
the relay brings the processing to an end. 

The processing of the multimedia controller will be 
described below with reference to FIG. 69. First of all, it is 
determined whether there is an event sent from the user or 
through communication (S162). If there is an event, it is 
determined whether the event is the aforesaid device dis 
connection message (S163). If it is determined that the event 
is the device disconnection message, the multimedia con 
troller clears a counter Retry Counter (S169) and clears the 
counter Ack Counter (S170). A message identical to the 
State-of-device-connection information message used in the 
fourth embodiment is transmitted to the multimedia device 
which appears to have been disconnected (S171). The 
counter Ack Counter Serves as a timer for measuring the 
time-out period during which an acknowledgment of the 
State-of-device-connection information message is Sent from 
the corresponding multimedia device to the multimedia 
controller. The counter Retry Counter serves as a counter for 
counting the number of times of retries to be executed if an 
acknowledgment is not transmitted within the time-out 
period. The multimedia controller waits for an acknowledg 
ment of the State-of-device-connection information message 
(S172). If the acknowledgment has been received, the mul 
timedia controller determines that the corresponding multi 
media device is still connected, and waits for the next event. 
If the acknowledgment has not been received, the multime 
dia controller increments the counter Ack Counter (S173) 
and determines whether the value of the counter Ack 
Counter exceeds the time-out period (S174). If the value of 
the counter Ack Counter does not exceed the time-out 
period, the process returns to Step S172 to wait for an 
acknowledgment. If the value of the counter Ack Counter 
exceeds the time-out period, the multimedia controller incre 
ments the counter Retry Counter (S175) and determines 
whether the value of the counter Retry Counter does not 
exceed the predetermined number of times of retries (S176). 
If it is determined that the value of the counter Retry Counter 
does not exceed the predetermined number of times of 
retries, the process returns to the processing of Step S170, in 
which the multimedia controller again issues a State-of 
device-connection information message. 

If the value of the counter Retry Counter exceeds the 
predetermined number of times of retries, it is determined 
that no acknowledgment has been transmitted from the 
corresponding multimedia device, i.e., the multimedia 
device has been disconnected. The multimedia controller 
erases information about the multimedia device from the 
state-of-connection management table (S177), thereby 
updating the State-of-connection management table. 

If it is determined in Step S163 that the event is not the 
device disconnection message, it is determined whether the 
event is the device connection message (S164). If it is 
determined that the event is the device connection message, 
it is confirmed as to whether the corresponding multimedia 
device is a device already Stored on the State-of-connection 
management table (S165). If the multimedia device is an 
already Stored device, the multimedia controller does not 
rewrite the State-of-connection management table. If it is 
determined that the multimedia device is a multimedia 
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device which has not yet been stored on the state-of 
connection management table, the multimedia controller 
newly registers the multimedia device on the State-of 
connection management table, thereby updating the State 
of-connection management table. 
The multimedia controller reassign the device IDs by 

using the State-of-connection management table updated in 
the above-described manner (S178), and displays the states 
of the respective connected devices as the corresponding 
multimedia-device icons (S179). 

Regarding operations associated with a power on/off 
operation and the icon displays of the multimedia devices 
which have had their connections confirmed, it is possible to 
realize means and effects Similar to those described previ 
ously in connection with the fourth embodiment of the 
present invention. 
A seventh embodiment of the present invention will be 

described below. FIG. 68 is a block diagram showing the 
construction of the Seventh embodiment of the present 
invention. As can be seen from FIG. 68, the sixth embodi 
ment of the present invention is basically identical to the 
fourth embodiment of the present invention, but the timer 
circuit 105 provided in the multimedia controller 1 accord 
ing to the fourth embodiment is not employed. Each of the 
multimedia devices includes at least two line connection 
terminals and line connection detecting circuits (183-4, 
183-5), (183-6, 183-7) and (183-8, 183-9) which correspond 
to the respective line connection terminals on a one-to-one 
basis. Each of the multimedia devices is chain-connected to 
the line connection detecting circuits as shown in FIG. 68, 
i.e., the relay used in the sixth embodiment shown in FIG. 
67 is contained in each of the multimedia devices. The 
operation of the Seventh embodiment will be described 
below. 

Referring to FIG. 68, for example, if the multimedia 
device C is newly connected to the multimedia device B, the 
multimedia device B serves the function of the relay 
described above in connection with the sixth embodiment of 
the present invention. When the line connection detecting 
circuit 183-7 of the multimedia device B detects that the 
multimedia device C has been connected to the multimedia 
device B, the line connection detecting circuit 183-7 trans 
mits a device connection message to the multimedia con 
troller 1. 

If the multimedia device C is disconnected from the 
multimedia device B, the multimedia device B similarly 
Serves the function of the relay described above in connec 
tion with the sixth embodiment of the present invention. 
When the line connection detecting circuit 183-7 of the 
multimedia device B detects that the multimedia device C 
has been disconnected from the multimedia device B, the 
line connection detecting circuit 183-7 transmits a device 
disconnection message to the multimedia controller 1. 

Similarly to the case of the sixth embodiment of the 
present invention, the flow shown in FIG. 70 is used for 
processing to be executed during the transmission of the 
device connection message by the multimedia device B, the 
flow shown in FIG. 71 is used for processing to be executed 
during the transmission of the device disconnection message 
by the multimedia device B, and the flow shown in FIG. 69 
is used for processing to be executed by the multimedia 
controller 1. 
An eighth embodiment of the present invention will be 

described below. The construction of the eighth embodiment 
is shown in FIG. 74. As can be seen from FIG. 74, the eighth 
embodiment of the present invention is basically identical in 
construction to the fourth embodiment, but the timer circuit 
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105 provided in the multimedia controller 1 according to the 
fourth embodiment is not used. The eighth embodiment is 
characterized in that the respective multimedia devices 
include line connection detecting circuits 138-10, 138-11 
and 138-12 as well as cable connectors which serve as cable 
unlocking/cable disconnection detecting Switches. The line 
connection detecting circuits 138-10, 138-11 and 138-12 are 
Similar to those described previously in connection with 
each of the sixth and seventh embodiments of the present 
invention. One of the cable connectors which serve as cable 
unlocking/cable disconnection detecting Switches is shown 
in FIG. 75. As shown in FIG. 75, when a line cable 112 is 
connected to a connector 143, the line cable 112 is locked by 
a lock mechanism So that accidental removal of the line 
cable 112 can be prevented. To remove the line cable 112, a 
cable unlocking/cable disconnection detecting Switch 142 is 
pressed to release a cable lock. At this time, before the line 
cable 112 is removed, a cable disconnection detection signal 
is transmitted to a corresponding one of the line connection 
detecting circuits 138-10, 138-11 and 138-12 so that the line 
cable 112 is about to be removed. 

The line connection detecting circuit which has received 
the cable disconnection detection Signal transmits a device 
disconnection message to the multimedia device 1 similarly 
to the case of each of the sixth and seventh embodiments of 
the present invention. If another line cable is inserted to add 
a new multimedia device to the System, a corresponding line 
connection detecting circuit detects the connection of the 
line cable to transmit a device connection message to the 
multimedia controller 1. 

Referring to FIG. 74, for example, if the multimedia 
device C is newly connected to the multimedia device B, a 
line connection detecting circuit 183-12 of the multimedia 
device C detects that the multimedia device C has been 
connected to the communication line 112, and the line 
connection detecting circuit 183-12 transmits a device con 
nection message to the multimedia controller 1. 

In FIG. 74, if the multimedia device C is to be discon 
nected from the multimedia device B, the line cable 112 is 
removed by pressing the cable unlocking/cable disconnec 
tion detecting Switch of the multimedia device C and releas 
ing the cable lock. Accordingly, before the line cable 112 is 
removed, a cable disconnection detection Signal is transmit 
ted to the line connection detecting circuit 138-12. The line 
connection detecting circuit 138-12 transmits a device dis 
connection message to the multimedia controller 1. 

In the above-described manner, the connected devices are 
confirmed to create the State-of-connection management 
table, thereby managing each of the multimedia devices. 

Similarly to the case of each of the sixth, seventh and 
eighth embodiments of the present invention, the flow 
shown in FIG. 71 is used for the processing of transmitting 
the device disconnection message, the flow shown in FIG. 
70 is used for the processing of transmitting the device 
connection message, and the operation of the multimedia 
device 1 is shown in the flowchart of FIG. 69. 
A ninth embodiment of the present invention will be 

described below. The ninth embodiment of the present 
invention is characterized in that each multimedia device 
includes an identification name display part 141 as shown in 
FIG. 72. In accordance with the ninth embodiment, the 
aforesaid State-of-connection management table for manag 
ing individual multimedia devices connected to the System 
is created by any of the techniques according to the fourth, 
fifth, Sixth, Seventh and eighth embodiments of the present 
invention, and, as described previously in connection with 
the fourth embodiment, at the time when a newly connected 

15 

25 

35 

40 

45 

50 

55 

60 

65 

48 
or disconnected device is recognized, unique identification 
names which correspond to the respective multimedia 
devices on a one-to-one basis are assigned to them. Further, 
in accordance with the ninth embodiment, the unique iden 
tification names are transmitted to the respective multimedia 
devices and displayed on the identification name display 
parts provided on the respective multimedia devices. 
The operation of the ninth embodiment of the present 

invention will be described below with reference to the 
construction of FIG. 52 described previously in connection 
with the fourth embodiment of the present invention. 

FIG. 73 is a flowchart showing the processing of a main 
event loop of the multimedia controller 1. First of all, it is 
determined whether there is an event caused by the manipu 
lation of the multimedia controller 1 by a user who is 
manipulating the multimedia controller 1 or an event Sent 
from any of the multimedia devices through communication 
(S180). If there is either event, the processing of the event 
is executed (S182). If there is no event, it is determined 
whether the counterg Check Time=0 (S181). The counterg 
Check Time is a counter which manages the period during 
which the multimedia controller executes a Series of State 
of-connected device checking operations, and performs a 
counting operation in accordance with the timer circuit 105. 
If it is determined (S181) that the counterg Check Time=0, 
the states of connected devices are checked (S183), and 
device IDS are assigned to the multimedia devices described 
on a created State-of-connection management table (S184). 
The multimedia controller rewrites a display of the states 

of the connected devices while referring to the thus-created 
State-of-connection management table (S185), and sets the 
value of the counterg Check Time to a preset value (S186). 
The multimedia controller also transmits the identification 
names Stored in the column “DEVICE NAME on the 
state-of-connection management table shown in FIG. 55 to 
the respective multimedia devices (S187). For example, in 
the case of FIG. 55, since two digital VTRs are connected 
and Digital VTR1 and Digital VTR2 are stored in the 
column "DEVICE NAME, the device names are transmit 
ted to the respective digital VTRs and displayed on the 
identification name display parts thereof. 

Although the above description has been made with 
reference to the construction of the fourth embodiment, the 
ninth embodiment is applicable to any of the fifth, sixth, 
Seventh and eighth embodiments of the present invention. 
AS is apparent from the above description, with the 

arrangement according to any of the above-described 
embodiments, a user can correctly grasp the multimedia 
devices connected to the System without being particularly 
conscious of them. Also, if a multimedia device is newly 
connected to or disconnected from the System, the user does 
not need to perform a troublesome operation and can per 
form a device recognizing operation with the System being 
activated. 

Also, Since it is possible to unitarily perform the man 
agement and manipulation of the power Source of each of the 
multimedia devices, it is possible to efficiently turn on and 
off the power source, whereby it is possible to efficiently 
operate the System. 

Further, since the identification names identified by the 
multimedia controller are displayed on the identification 
name display parts of the respective multimedia devices, the 
user can easily visually determine a multimedia device 
desired to be used. Accordingly, it is possible to construct a 
System for multimedia devices which can be easily accepted 
by even common users having no special knowledge or skill 
about computer Systems. 
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What is claimed is: 
1. A control System comprising: 
a plurality of peripheral devices represented as objects, 

and 
a controller connectable to Said plurality of peripheral 

devices via a common communication line for unitarily 
controlling Said plurality of peripheral devices, 

Said controller being arranged to be connected to an 
arbitrary number of peripheral devices Selected from 
among Said plurality of peripheral devices, read control 
information Stored in memory means of the arbitrary 
number of peripheral devices via the communication 
line in response to a connecting operation with Said 
Selected peripheral devices and load the control infor 
mation into a predetermined memory area of Said 
controller in a predetermined format in response to the 
connecting operation So that Said controller can control 
Said arbitrary number of peripheral devices, 

Said controller being also arranged to issue a command 
and transmit the command to each of the arbitrary 
number of peripheral devices via the communication 
line. 

2. A control System according to claim 1, wherein Said 
plurality of peripheral devices represented as the objects and 
Said controller each include message communicating means 
for communicating a message indicative of a control 
instruction, a data input/output instruction or the like 
between each of Said plurality of peripheral devices and Said 
controller. 

3. A control System according to claim 2, wherein Said 
plurality of peripheral devices represented as the objects and 
Said controller each include methods containing execution 
procedures, functions, Subroutines and the like each of 
which is to be specified by the message, as well as an 
environment for executing each of the methods. 

4. A control System according to claim 3, wherein Said 
plurality of peripheral devices represented as the objects and 
Said controller are each encapsulated in Such a manner as to 
hide internal data indicative of an internal State, a variable 
parameter and the like in its inside and also to call a method 
to indirectly access the internal data. 

5. A control System according to claim 4, wherein each of 
Said plurality of peripheral devices represented as the objects 
holds a manipulation panel, a display device and the like as 
a graphical user interface (GUI) in Such a manner as to be 
able to be manipulated or provide display by means of Said 
controller located externally of each of Said plurality of 
peripheral devices, each of Said plurality of peripheral 
devices including means for Sending out the graphical user 
interface to Said controller. 

6. A control System according to claim 5, wherein each of 
Said plurality of peripheral devices represented as the objects 
includes a method definition table which defines a method 
corresponding to an operation of the manipulation panel 
held as the graphical user interface (GUI), and means for 
Sending out the method definition table to Said controller. 

7. A control System according to claim 6, wherein each of 
Said plurality of peripheral devices represented as the objects 
realizes both the graphical user interface (GUI) and the 
method definition table as a GUI object, each of said 
plurality of peripheral devices including means for Sending 
out the GUI object to said controller. 

8. A control System according to claim 6, wherein each of 
Said plurality of peripheral devices represented as the objects 
realizes both the graphical user interface (GUI) and the 
method definition table as a GUI description language, each 
of Said plurality of peripheral devices including means for 
Sending out the GUI description language to Said controller. 
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9. A control System according to claim 1, wherein Said 

controller includes display means for displaying a State of 
physical connection of each of Said plurality of peripheral 
devices represented as the objects. 

10. A control System according to claim 1, wherein Said 
controller includes display means for displaying a State of 
operation of each of Said plurality of peripheral devices 
represented as the objects, and varying means for varying 
the State of operation of each of Said plurality of peripheral 
devices represented as the objects. 

11. A control System according to claim 1, wherein Said 
controller includes reading means for reading, from each of 
Said plurality of peripheral devices represented as the 
objects, a graphical user interface and a method definition 
table for controlling each of Said plurality of peripheral 
devices, and display means for displaying the graphical user 
interface and the method definition table. 

12. A control System according to claim 11, wherein Said 
controller includes a function for realizing, by using a GUI 
object, processing for reading, from each of Said plurality of 
peripheral devices represented as the objects, the graphical 
user interface and the method definition table for controlling 
each of Said plurality of peripheral devices. 

13. A control System according to claim 11, wherein Said 
controller includes a function for realizing, by using a GUI 
description language, processing for reading, from each of 
Said plurality of peripheral devices represented as the 
objects, the graphical user interface and the method defini 
tion table for controlling each of Said plurality of peripheral 
devices. 

14. A control System according to claim 11, wherein Said 
controller includes means for retrieving from the method 
definition table a method corresponding to a manipulation of 
a button or the like of the graphical user interface for 
controlling each of Said plurality of peripheral devices 
represented as the objects, and means for Sending the 
retrieved method as a message to a desired one of Said 
plurality of peripheral devices represented as the objects. 

15. A control System according to claim 1, wherein Said 
controller includes a function for downloading a program 
and data from an external peripheral device for the purpose 
of functionally modifying Said controller itself, Such as 
enhancing the function thereof or fixing a bug. 

16. A System control apparatus comprising: 
a plurality of peripheral devices represented as objects, 

and 
a controller for unitarily of controlling Said plurality of 

peripheral devices via a common communication line, 
Said controller and Said plurality of peripheral devices 

each including a bi-directional interface for 
bi-directionally communicating data over the commu 
nication line, 

object data about control of a function of each of Said 
plurality of peripheral devices being Stored in memory 
means of a respective one of Said plurality of peripheral 
devices in advance, 

Said controller automatically loading in response to con 
necting to an arbitrary peripheral device Selected from 
among Said plurality of peripheral devices, the object 
data read out from the Said memory means of arbitrary 
peripheral device to form an object corresponding to 
the arbitrary peripheral device and also to display under 
control of Said controller an operating Screen for oper 
ating the arbitrary peripheral device on the basis of the 
object data, 

Said controller outputting an instruction to the communi 
cation line via the object in accordance with an opera 
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tion based on the operating Screen displayed on Said 
controller, and controlling the arbitrary peripheral 
device. 

17. A System control apparatus according to claim 16, 
wherein Said plurality of peripheral devices represented as 
the objects and Said controller each include message com 
municating means for communicating a message indicative 
of a control instruction, a data input/output instruction or the 
like between each of Said plurality of peripheral devices and 
Said controller. 

18. A System control apparatus according to claim 16, 
wherein Said plurality of peripheral devices represented as 
the objects and Said controller each include a group of 
methods containing execution procedures, functions, Sub 
routines and the like each of which is to be specified by the 
message, as well as an environment for executing each of the 
methods. 

19. A System control apparatus according to claim 16, 
wherein Said plurality of peripheral devices represented as 
the objects and Said controller are each encapsulated in Such 
a manner as to hide internal data indicative of an internal 
State, a variable parameter and the like in its inside and also 
to call a method to indirectly access the internal data. 

20. A System control apparatus according to claim 16, 
wherein each of Said plurality of peripheral devices repre 
Sented as the objects holds an operation panel, a display 
device and the like as a graphical user interface (GUI) in 
Such a manner as to be able to be operated or provide display 
by means of Said controller located externally of each of Said 
plurality of peripheral devices, each of Said plurality of 
peripheral devices including means for Sending out the 
graphical user interface to Said controller. 

21. A System control apparatus according to claim 20, 
wherein each of Said plurality of peripheral devices repre 
Sented as the objects includes a method definition table 
which defines a method corresponding to an operation of the 
operation panel held as the graphical user interface (GUI), 
and means for Sending out the method definition table to Said 
controller. 

22. A System control apparatus according to claim 21, 
wherein each of Said plurality of peripheral devices repre 
Sented as the objects realizes both the graphical user inter 
face (GUI) and the method definition table as a GUI object, 
each of Said plurality of peripheral devices including means 
for sending out the GUI object to said controller. 

23. A System control apparatus according to claim 21, 
wherein each of Said plurality of peripheral devices repre 
Sented as the objects realizes both the graphical user inter 
face (GUI) and the method definition table as a predeter 
mined description language, each of Said plurality of 
peripheral devices including means for Sending out the 
predetermined description language to Said controller. 

24. A System control apparatus according to claim 16, 
wherein Said controller includes display means for display 
ing a State of physical connection of each of Said plurality of 
peripheral devices represented as the objects. 

25. A System control apparatus according to claim 16, 
wherein Said controller includes display means for display 
ing a State of operation of each of Said plurality of peripheral 
devices represented as the objects, and varying means for 
varying the State of operation of each of Said plurality of 
peripheral devices represented as the objects. 

26. A control method for controlling a plurality of periph 
eral devices represented as object, comprising Steps of 

reading control information Stored in memory means of 
the arbitrary number of peripheral devices via a com 
munication line in response to a connecting operation 
between a controller and Said peripheral devices, and 
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loading the control information, read in Said reading Step, 

into a predetermined memory area of Said controller in 
a predetermined format. 

27. A control method according to claim 26, further 
comprising the Step of communicating a message indicative 
of a control instruction, a data input/output instruction or the 
like between each of Said plurality of peripheral devices and 
Said controller between said plurality of peripheral devices 
represented as the objects and Said controller. 

28. A control method according to claim 27, wherein said 
plurality of peripheral devices represented as the objects and 
Said controller each include methods containing execution 
procedures, functions, Subroutines and the like each of 
which is to be specified by the message, as well as an 
environment for executing each of the methods. 

29. A control method according to claim 28, further 
comprising the Step of encapsulating Said plurality of periph 
eral devices represented as the objects and Said controller in 
Such a manner as to hide internal data indicative of an 
internal State, a variable parameter and the like in its inside 
and also to call a method of indirectly access the internal 
data. 

30. A control method according to claim 29, wherein each 
of Said plurality of peripheral devices represented as the 
objects holds a manipulation panel, a display device and the 
like as a graphical user interface (GUI) in Such a manner as 
to be able to be manipulated or provide display by means of 
Said controller located externally of each of Said plurality of 
peripheral devices, each of Said plurality of peripheral 
devices including means for Sending out the graphical user 
interface to Said controller. 

31. A control method according to claim 30, wherein each 
of Said plurality of peripheral devices represented as the 
objects includes a method definition table which defines a 
method corresponding to an operation of the manipulation 
panel held as the graphical user interface (GUT), and means 
for sending out the method definition table to said controller. 

32. A control method according to claim 31, wherein each 
of Said plurality of peripheral devices represented as the 
objects realizes both the graphical user interface (GUI) and 
the method definition table as a GUI object, each of said 
plurality of peripheral devices including means for Sending 
out the GUI object to said controller. 

33. A control method according to claim 31, wherein each 
of Said plurality of peripheral devices represented as the 
objects realizes both the graphical user interface (GUI) and 
the method definition table as a GUI description language, 
each of Said plurality of peripheral devices including means 
for Sending out the GUI description language to Said con 
troller. 

34. A control method according to claim 26 further 
comprising the Step of displaying a State of physical con 
nection of each of Said plurality of peripheral devices 
represented as the objects. 

35. A control method according to claim 26, further 
comprising the Step of displaying a State of operation of each 
of Said plurality of peripheral devices represented as the 
objects and the Step of varying the State of operation of each 
of Said plurality of peripheral devices represented as the 
objects. 

36. A control method according to claim 26, further 
comprising the Step of reading, from each of Said plurality 
of peripheral devices represented as the objects, a graphical 
user interface and a method definition table for controlling 
each of Said plurality of peripheral devices and the Step of 
displaying the graphical user interface and the method 
definition table. 
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37. A control method according to claim 36, further 
comprising the Step of realizing, by using a GUI object and 
processing for reading, from each of Said plurality of periph 
eral devices represented as the objects, the graphical user 
interface and the method definition table for controlling each 
of Said plurality of peripheral devices. 

38. A control method according to claim 36, wherein said 
realizing Step includes the Step of realizing, by using a GUI 
description language, processing for reading, from each of 
Said plurality of peripheral devices represented as the objects 
the graphical user interface and the method definition table 
for controlling each of Said plurality of peripheral devices. 

39. A system control method comprising the steps of: 
representing a plurality of peripheral devices as objects, 

and 

controlling Said plurality of peripheral devices via a 
common communication line, 

bi-directionally communicating data over the communi 
cation line, between Said controller and Said plurality of 
peripheral devices, 

Storing object data about control of a function of each of 
Said plurality of peripheral devices in memory means of 
a respective one of Said plurality of peripheral devices 
in advance, 

automatically loading, in response to connecting an arbi 
trary peripheral device Selected from among Said plu 
rality of peripheral devices to Said controller, the object 
data read out from the Said memory means of arbitrary 
peripheral device to form an object corresponding to 
the arbitrary peripheral device and also to display under 
control of Said controller an operating Screen for oper 
ating the arbitrary peripheral device on the basis of the 
object data, 

outputting from Said controller an instruction to the com 
munication line via the object in accordance with an 
operation based on the operation Screen displayed on 
Said controller, and controlling the arbitrary peripheral 
device. 

40. A system control method according to claim 39, 
wherein Said communicating Step includes the Step of com 
municating a message indicative of a control instruction, a 
data input/output instruction or the like between each of Said 
plurality of peripheral devices and Said controller. 

41. A system control method according to claim 39, 
wherein Said plurality of peripheral devices represented as 
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the objects and Said controller each include a group of 
methods containing execution procedures, functions, Sub 
routines and the like each of which is to be specified by the 
message, as well as an environment for executing each of the 
methods. 

42. A system control method according to claim 39, 
wherein Said plurality of peripheral devices represented as 
the objects and Said controller are each encapsulated in Such 
a manner as to hide internal data indicative of an internal 
State, a variable parameter and the like in its inside and also 
to call a method to indirectly access the internal data. 

43. A system control method according to claim 39, 
wherein each of Said plurality of peripheral devices repre 
Sented as the objects holds an operation panel, a display 
device and the like as a graphical user interface (GUT) in 
Such a manner as to be able to be manipulated or provide 
display by means of Said controller located externally of 
each of Said plurality of peripheral devices, each of Said 
plurality of peripheral devices including means for Sending 
out the graphical user interface to Said controller. 

44. A System control method according to claim 43, 
wherein each of Said plurality of peripheral devices repre 
Sented as the objects includes a method definition table 
which defines a method corresponding to an operation of the 
manipulation panel held as the graphical user interface 
(GUI) and means for sending out the method definition 
table. 

45. A System control method according to claim 44, 
wherein each of Said plurality of peripheral devices repre 
Sented as the objects realizes both the graphical user inter 
face (CUI) and the method definition table as a GUI object 
and a predetermined description language, each of Said 
plurality of peripheral devices including means for Sending 
out the GUI object and the predetermined description lan 
guage to Said controller. 

46. A system control method according to claim 39, 
further comprising the Steps of displaying a State of physical 
connection of each of Said plurality of peripheral devices 
represented as the objects and a State of operation of each of 
Said plurality of peripheral devices represented as the 
objects, and varying the State of operation of each of Said 
plurality of peripheral devices represented as the objects. 
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